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OHAPTBKI 
Introductory Remarks. 

I have chosen Food as the ^ubject for Adhar 
Chandra MukKcrji lectures for more than one 
i:^ason. * 

In the first place, t^e relation of JFood to health 
is very intimate. But unfortunately, it seldom re- 
qeives that amoiAit of intelligent interest from the 
general public*.which it so rightly deserves. The 
science of Nutrition has now reached an advanced 
stage of development and the knowledge of ilA prin- 
ciples is no^ more complete and acci<rate than at 
any time before, and, for that very reason, it has 
become more complex aiyl highly technical. The 
fundamental fact in nutrition is that complex chemi-* 
cal changes ar^fFected in food-sub*stances*by means 
of physiological agencies in the animal''1x)dy. For 
a proper understanding of* questions of food and 
dietetics, a knowledge of 3io-Chemi8try is cssentiaK 
ly necessary, and this means a study of cjiwnistry^ 
physics and physiology. 

Fhysiologistsi, trace i^e changes that food un- 
dergoes in Ihe stomach dh# intestines, ascertain jh e 
nature of the digestive agents which- produce tf 
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changes and determine the conditions under which 
those agents are produced in the human body. 
Chemists, on the other hand, determine the compo- 
sition pf • food-stiiffs and the change? 'which they • 
undergo in' the process of digestion, ‘absorption and 
assimilation and study their special functions in the 
economy and* nutrition of the system. The physical 
changes involved in the process belctog to th^ domain 
of physics. Thuff, food .‘is t'ak6n into the body, 
digested, absorbed and then transformed into totally 
different substances in the animal organism. • It 
goes to the building up of bones, muscles, and other 
tissues and the different organ.s of the body. To 
follow these changes and to understand the value pf 
food,, a knowledge of the chemical* composition of 
food is necessary. .To understand the means by 
which these changes occur — the processes of diges- 
tion, absorption and final utilization of the nutrient 
substances — a knowledge of both chemistry and 
physiclpgy is required. 

‘ Secondly, within the last quarter'of a century, 
much advance has been made in our knowledge of 
food and the science of nutrition by the discovery of 
< certain alimentary principles presertt in most of the 
food-substances in their natural condition. 

These^^'are called Vitamins, which play a very 
important part in the growth. and nutrition of the 
body and the prevention o/ certain diseases. I pro- 

i xise to devote one chapter to the consideration of 
;his subject alone, ^ the knowledge of which is now 
practically, confibed amojg medipal men only. 

f A third reason for fleeting Food as my parti- 
cular subject th’at our present Indian diet is de- 
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fective .ind ill-balanced and is directly responsible 
for die progressive deterioration of the pliysiojil 
health of the people, particularly of Bengal, and in- 
directly aflictin^ their moral and econoi^ic well- 
being.'* It shall be my endeavouf in tllb course, ol 
thesfe lectures to deal generally* with the problem of 
Food*and JJietetics and to point out tlif mafn defects 
in the Hiet* of th^ people and to suggest measures for 
their correefion. 

Food should be considered not only as a great 
necessity .but also as one*of the grcRt enjoyments of 
-life. It has been a factor of tremendous force in 
the evolution o^ the social life of*man and has mate- 
rially contributed to the progress of civilisation, 
the SDsthetic and social asjMJcts of food wiH ever 
exercise a healthy and elcvatirfji influence on the life 
of the community. The kicidence of many diseases 
may be attributed, directly or indirectly, to over- 
feeding or under-feeding, and also to the bad quality 
of food-stuffs. * Nature produces an immena§«^aricty 
of food-stuffe obtainable from different, sources,* ani- 
mal, mineral and vegetable, which go to serve !ls 
materials for the building-up of the body, for sup- 
plying it with heat and energy and for renewal and 
repair of waste occurring during life. FOr thig, we 
require certain nutritive principles to be present in 
our ^d-stuffs. An excess or deficiency in any one 
of these principles in our food causes great disturb- 
ance in the system, wTliich, if prolonged, woqld cause 
the breaking down of health and, give rise to many 
serious diseases. Infected and Asfeafed food is often 
responsible for the incidepce of such diseases as 
cholera, typhoid fever, tuberculosis, etc. 
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again, certain deadly poisons, known as Ptomaines, 
sometimes develop in meat or fish, in which decom- 
position has set inj giving rise to serious troubles, 
sometimes attended with fatal conseqivcnces. 

Again, some' of the common food-stiiffs are 
found to»W largely adulterated with more or' less 
deleterio'us substances. Such bad food causes dys- 
pepsia and other troubles an<LleadjS*to genefal*dete<- 
rioration of the health of The people and lowers their 
resisting power against infectious diseases. 

, The consideration of* such an important sub- 
ject, with which the health and the material pros#- 
perity of the people are intimately connected, can- 
not, therefore, fail to be interesting. 



CHAPT^aCU 

What is Food'?. 


•Foo(J is that substaflce which, whien taken 
into 8j(stem, goes to build up our .body, contri- 
butes tit its repair due to constant wear and tear, 
supplies theTjody with he®.t whiah is necessary for 
vital operations, and gives us* strength and energy 
to*acaompIish ail kinds of v\orks. Jlice, dal, %ur, 
.vegetables, fruits, sugar, milk, meat, hsh, eggs, 
etc., constitute* our daily diet. 'Most of them re- 
quire the process of cooking before they can be 
utilised in the systeih as food, but there are c^ertain 
articles such as milk, sugar, ftjiits, etc., which are 
fit to be taken as food in* their natural condition, 
^thout being* subjected to the process of cooking. 

The object of dietetics is to determine what 
kinds, quantities and combinations of f^d-sub- 
stances will ••exactly meet the rcqxiirements of* the 
body, under* varying conditions of life. * 

A two-fold line of e/iquiry should thus be fol- 
lowed : — 

• 

(1) To asceftain the needs* of the system. 

(2) To find sorne Jiractjcal means of estimating 

the nutritiohal and enel;gy-giving value 
the various food’-substances * in order that 
these needs may be satisfied. 

Now, food-requiremfints of tfie body vary ac- 
cording td age, sex, occupation, habits, weight of 
\he body, climate, etc. The composition df ft)Sd- 
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substances also differs in tlielf chemical constitu- 
tion, in their taste and textuue, in their digestibility, 
and in the quantity of assimilable materiak con- 
tained in them. . * 

We^ave already stated that the food We take 
serves three distinct* purposes, viz., 

(1) as fuef which generates heat, an^ i»<iVular 

energy ; 

(2) as building matenals which go to form 

muscles^, bones ami other tissues ; aiu^ 

(3) for renewal and repair of wastage occurinc 

during lifo. 

• ^ 

, With the help of oxygen, taken in the* act of 
breathing, a sjpw process of combustion takes place 
in the system in the»cells of the body when digested 
food is taken to them by the blood.* The carbon and 
hydrogen elements of the food-stuUs? as the resufl 
of sucl^ combustion, are converted into carbon di- 
oxi^ ‘and water respectively, the water being 
mostly drained off tlxrough the skin and kid- 
neys, and the carbon dioxide ‘being carried back 
by the blood to the li^gs and thrown out in 
•the act of respiration. The lieat generated 
during such combustion partly goes Jo maintain the 
body-tempeifature at its norm|il standard (98-4 P°) 
and is- partly transformed* into mechanical energy of 
the body, wdijch tielps tl\p internal organs such 
as the hcfirt and the lungs, etc., to • continue their 
movements, and enables us to perform all kinds of 
physical and mefttal wor]^ by tbq exercise of our 
mu^les and the b^ain. |The function of food has 
often been compared to the function of coal of 
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' other kinds of fuel uSfed in the working of a steam- 
Wgine with these diffeijences, viz., that, — 

(1) JVhereas an engine has only one furnace or 

a iftaited number of furn^pes, the l»dy has 
several millions of,fVirnaces in thc*shape of 
tfny cells which constitute its 'elementary 
,%pti1acturj^ ; and 

(2) that a* stelhn-engina does jiot repair itself ; 

the living organism dofes. 

• “Scattered throughout the soft tissues, und 
particularly numerous in such re{»ions as the biceps, 
the calves^ and* the thighs, are countless small 
njuscle-cells. Each one of these cells is an active 
living entity : each bne is capable oC absorbi«g a 
minute quantity of the food-substances which are 
carried to every ptirt of the'systcm by the blood, and 
literally burffi«g it up to produce heat and 
“ Power ” in the form of muscular enejgy.”* 
Again, certain special kinds of food -parti eld's , are 
absorbed and*/etainffd by the living cells, and instead 
of being consumed,* they are incorporated into the 
structure. This process most active during the 
Ijeriod of growiih. The particles are retained for 
use as building^materials. The old cells die, giving 
place to new cells, ap^ in a growing organism, the 
formation of new cells is rilore rqpid than the death 
of the old.* When thg period of ^owth is endedT 
only repair and replacement of cells take plgee. 

Considered only as fuel or building materials, 
the whole range of food-stuffs may .be grouped into 

The Science of NutriUon Simplified/' by D. D, Rtmewarne, p. 
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six distinct classes, known as the nutritive or proxi-^ 
mate principles of Pood. These are : — 

1. Proteins. 

2. Fats. 

3. ^Carbo-hydrates.' 

4. Mineral matters. 

6. Water. 

6. Vitamins. 

♦ 

Proteins and mineral matters are mainly con- 
cerned in the growth, development and repair-of the 
body. Fats and carbo-hydrates are principally used 
as fuel for production of heat and energy, and the 
vitamins help the whole process of metabobsm and 
nutriliion, foster growth and increase the resisting 
power of the body against infection. Proteins are 
capable of producing heat and energy by combustion 
like fats and carbo-hydrates, but \n ordinary cir- 
cumstances, they are utilised as building materials 
for crojvth and repair of the body. In the absence 
or aeficient supply of carbo-hydrates aaid fats, pro- 
teins take their place and supply hea£ and energy, 
as in the case of people ii* certain parts of the v/orld 
•who practically live on meat and water only. 



CHAPTEE m 


Proximai^ on Nutritive PniNeiPLES oi Pood 

AND THEIR FCNCTIONS. 

have, before this, briefly considered the 
need*for food, '^e now propose to deal with the 
alimentary principles of ‘the ^ various food-stiiffs, 
their respective functions, their composition and the 
part (fach plays in the economy of ‘the body. •But 
before we consider these food-principles, we must 
first find opt wjTat materials our bodies are made of, 
because -the food we Jake goes to build up the Ijody 
and to make up for the constant loss,of these juate- 
rials from the system. *. 

The different kinds of* matter we see all around 
us can be classed under two principal heads, viz., 
the elements and the compounds. Gold, ^Silver, 
Copper, Iron, Bulphur, Carbon, Phosphorus* etc., 
each of thesd is an element or simple substance; be- 
cause nothing simpler than itself can be obtain(!(l 
out of any one of them. Ep to this time, there have 
been discovered 82 elements only. 

A compoujid substance, .on the other band, is 
made up of two or mo^e simple substances and their 
numl^r is unlimited.. Sand, wood, lime, stones, 
animals, fflants, etc.,,wlych constantly come under 
our observation-, are examples of compound sub.s- 
tances. Water, for example, ia formed by the 
chemical union of ;two ele^ients, Oifygen and Hydro- 
gen ; it is therefore, a cdtqpound^ substance. Bpnes 
(about 16 per cent.), skin (about 8 per cent!!). 

2 
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muscles (aliout 42 per cent.)/ blood (about 5 per,, 
cent,), blood-vessels; brain* (about 2 per cent.), 
nerves, ligaments, fat (about 18 per cent.), viscera 
(about ^ per cent.) and such other tis.s^.es as enter 
into tlu' pouiposition of our body are, each and all, 
example.s of compound substances. According to 
Volkmann and Bischoff, human bocty contains 
about fi4 j)er cent, of water, 10 per ^nt. of proieina, 
14 per cent, of fat; r5 per ceJit. of mineral matter and 
1 per cent, of carbo-hydrates in the form of glyco- 
gcivand glucose. * " • 

Of the 82 eU'ments, about sixteen are to be 
found in the human body, and arnoitg them. Carbon, 
Oxygen, Nitrogen, Hydrogen and Sulphur- are the 
mosCiraportant ones. On an average, there is aboiit 
1 /f) part of Carbon ,.*1/8 part of Hydrogen and 1/22 
of Nitrogen i)er weight sn our body. Beside these 
five elements, there arc others, such as Phosphorus, 
(Milorine, Iodine, Fluorine. Sodium, Potassium. 
Calcitfm, Iron, Manganese, etc., present in greater 
or Itss propoi’tions in our body. With'the exception 
of Oxygen, all the other elements exi.st in the body 
in the form of compounds. Oxygen alone is present 
• both as aji element and as a com]xfund. 

. The elements composing the human body must, 
all of them, be pre.sent in our food. But it will not 
do to take them as food'in thpir- simple elementary 
form. For instance, Nitrogen in the elementary 
form is one of the principal constituents of the air 
and ijt is present .there in abundant quantity. Again,, 
charcoal or co’ah forms oije. of the elementary forms 
of carbon and may easi^v'be obtained in Nature in 
fitly quantity in uncombined state. But to get the 
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required supply of Nffrogen and Carbon for the body, 
^ it would not do if we take air or eat coal or cbarcbal. 

Plants are capable of drawing * their nourishment 
* from the av or the soil on which they stand from 
simple inorganic substance^ contained in them. But 
animals i;an never do so. They must ob^iiii nourish- 
ment Jrom complex substances formeil,in the bodies 
of pfems find animalg. Fle.sh, eggs, milk, starch, 
fat, oils, su^ar and btljCJ* similar food-stufl's arc 
highly elaborated products of dither animal or vege- 
table origin. By taking’them as fpod, we arc^able 
to obtain the various elements required for the build- 
ing up of our l^dy. • 

It uiust be noted here tJiat the primary source 
of food of all animal’s is the vegetable world, ^’he 
plants obtain their food'in an inorganic (or elemen- 
tary) form from4he air anti the soil, .elaborate these 
fn their tis.suoBjind store the lini.sbed products in the 
form of different kinds of organic compounds, such 
as vegetable itlbumen, sugar, oil, starch, J^c., in 
their roots, «items, leaves, fruits and seeds. (Fhese 
are eaten by* the ly?rbivorous animals such as cow, 
sheep, goat, etc., and arc.transformcd into muscles, 
fat, blood, bones and otRer tissues in their body, 
Carnivorous animals live on^the flesh of *1110 herbi- 
vorous and, therefore, indirectly on products origi- 
nally elaborated in thi; bodies of plants. We thus see 
that the foods stored in plants directly support the 
lives of the herbivorous, *and indirectly, ol all carni- 
vorous animals. ' . * 

• a 

Kind Nature has stored a fomjHetc and pure 
food for the helpless in/ant in the breasts of its 
^mother. Milk is the only comfilete food found ^n 
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nature, because it contains ifi due proportions all^ 
the ingredients that are necessary for the child for’ 
the growth of the body, for the repair of waste and 
for supply of heat and energy.* Somarpeoplc can 
maintain gtx)d health by taking milk only, but it is 
not conwjnient for most grown-up people to live on 
milk alone. .We must, therefore, use jfuch^ other 
food-stulfs in which all the compoitent parts'^of-milk 
are present. Let «s no^nf sed what we' have in milk 
which help to support life and contribute to the 
gro^h of the bpdy. 

If we add some acid substance, such as lime- 
juice, to milk, we*noticc that it gets curdled, and a 
solid mass which is called casein (chhana) is thrown 
down. Besides casein, milk contains butter, sugar, 
salts, vitamins and. water. ‘ .When milk is churned 
under suitable conditions, butter is- obtained. When 
both casein and butter arc separated .from milk, the 
watery portion left behind contains the milk-sugar 
and v^irious kinds of salts in solution. What re- 
mains after the separation of sugar and the salt is 
Water only. The vitamins are .chiefly contained in 
the fat of the milk. We .thus see that the different 
. ingredients of millc which nourish Hhe body are the 
casein (protein), the .butter (fat), the milk-sugar 
(carbo-hydrate), the salts, the vitamins and water. 
They possess quite different properties and thgy dif- 
fer from one another in their functions- as food. 

* • * Egg is considered to bo another complete natural food, as' 

chicks 'do not require, any substance other than that contained in the 
egg for their developpaent. But as carho-h^lrates are practically ab- 
sent from eggs, they ladc in oc^m^eteness as food when compared 
TLtb milk. * « 
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Water being an inorg&nic substance, it may conve- 
^niently be placed undec the head of salts. We can 
classify the food-principles of milk under the fol- 
' lowing hca4s : — 

(1) Proteins — (representing thd casein pT milk). 

(2) Fajs — (representing the •butter of milk). 

(8) .Carbo-hydrates — (representing Uie sugar of 

, milk). 

(4) Salts-^(reproseiltipg the mineral matters of 


Vnilk). 


(5) .Water — (representing the w.T,ter of milk]^ 

((■)) Vitamins. 

Now, whatever»food we take, it •should contain all 
the abo\p six alimentary principles, as otherwise 
tlie nutrition of the l>ody will suffer. As casein is 
the protein-principle in^ilk, w we*find myosin in 
flesh, albumin iQ eggs, legumin in Dais, yluicn in 
v^heat flour and fibrin in oatmeal. Proteins repair 
the body-waste and help the growth of muscles and 
other tissues ; tience this kind of food is alsj» called 
the flesh-former. As Nitrogen is one of the princi- 
pal ingredierils of pfotein-foods, they arc also knov^ 
by the name of Nitrogenous or albuminous food. 
Meat, fish and eggs are pfincipally protein-foods but 
they also contain fats and s{|,ltB but practically no 
carbo-hydrates^ Bice, on the other hand, is very 
rich jn carbo-hydrate8 (starch) but poor in proteins, 
fats and* salts. Sugar is ‘a purely carbo- 
hydrate foo(J . and ’contains neither groteins, 
fats nor salts. Butter and oils are pure fats 
and contain no other food-prinSiple& except vita- 
mins. In dal, flour, oalmeal, etc., both proteins 
And carbo-hydrates are present In good proportions 
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but they arc generally deficieAt in fat. Bice is ricli^ 
in carbo-hydrates but ])oor in protein and fat: Dal 
is even considered superior to meat in respeot of its 
proteiujjc-on tents but the protein of dal if, biological- • 
ly inferior 1:0 animal proteins in regard to its digesti- 
bility atTrl ftssitnilalfility ; it contains very little fat 
and wo bave’to add (jhf’c or oil at the time of cook- 
ing it. 

It will thus bb scen^ihat in milk only, all the 
different alimentary principles are present in due 
proportions, ami that, therefore, there is nt> other 
food needed for small children. But it is not conve-** 
nient for grown-up jieople to live oTi mi^k only, be- 
eausi' a large (piantity of milk would thew have to 
he taken and tjiis would entail the ingestion of water 
and sonK* of the otlicr food-princi)des considerably 
in excess of what is reqifired for the maintenance of 
good health. Besides, a pure milk dk't becomes too 
monotonous and the appetite loses its sharpness 
w'hiclf is a necessary condition of good digestion and 
health. Of course, the alimentary pfinciples con- 
tained in milk are, each and all, indispensably 
necessary for the repair waste, for the growth of 
‘ the body^and for supply of heat anil energy, but we 
can* obtain these in required quantity from food- 
stuff's other than milk, such ry? rice, dal, meat, fish, 
flour,- oils, sugar, fruits,* vegetables, etc. shall 
how' briefly considVr the r«jspQgtive functiSns of each 
pf tlici^' jclifferent alimentary principles. 

* Proteins — are found in good quantity.S 
in fish, meat, eggs, milk, cheese, chhana, nuts and • 
thet various kinds pf puUeS (dal). Other food-stuff s 
rach as rice, flour, etc., also contain protein in mudh 
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smaller proportions. •The principal function of this 
kind uf food-principle js to help growth, to repair 
the waste of muscles and other tissues and to build 
up the bod|'. Our body is made-uj) of countless 
number of c*ells too minute#to be V'cn by ^he naked 
eye.' A Jiind of jelly-like substance, oalled proto- 
plasm, coostitiiles the formative material of these 
sells.* Proteins Vontiybute to the replenishment of 
protoplasm ;*lience they i^rm tin? most important 
constituent of our food for tfie nourishm(‘nt and 
growtJi of the muscles anfl other tissues of the hpdy. 
They also help in the forming of the various secre- 
tions of the body and to some extent, contribute to 
the fornication of fat. They pos.scss dynamic action 
and stimulate the metabolic activity in the J)ody. 
They also contribute to'the pi^duction of heat and 
fenergy by combustion, but usually in the absence of 
cSrbo-hydrate# ,and fat. All animal-proteins are 
biologically superior to the vegetable ones, and ex- 
perience show!? that it is greatly to our adv^age. if 
part of the protein (at least about one-third of* our 
daily requirement), is derived from animal-sourcPs 
such as meat, fish, eggs or milk which would consi- 
derably improvd the nuti^tive value of our dietary.. 
Proteins of proper quality an^l in'adequatft quaptity 
must be present in our daily diet, as otherwi.se, 
“ styited growth,, pj^r physique, poorly developed 
muscles, feck of vigour, low powers of endurancis. 
incapacity foi;hard work, both physical and paenlal, 
rapid advance of old age, short lifp and reduction oT 
the power of resisting infectious fliseascs ”* will 
follow. * •* 

O » 

* McCarriBon on “ Food.” 
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Fats . — These include butter, ghee, lard and the* 
various other kinds of animal fats and vegetable oils 
used as food. They do not contain Nitrogen but 
consist, of Carbon, Hydrogen and Oxygftn only, but 
less Oxygen than is found in carbo-hydrates>, The 
chief fiiflction of this kind of food is to getierafe the 
body-heat from which we also obtain strength and 
energy for all kinds of work. Itjfs from fats and 
carbo-hydrates that we obtain the whole supply of 
heat and energy. They are, therefore, called the 
fuel-parts of our food. Some people have got the 
mistaken notion that meat is the principal source^ 
of our strength and energy. It is hot so. Previns, 
of meat, as a rule, are not usually utilised in* ^le 
systam for production of heat and energy, but they 
go to make up for ifhe waste of muscles and other 
tissues and contribute to tlieir giowth. Heat anST 
energy for any kind of work are yielded by fats and 
carbo-hydrates. Fats also help in the formation of 
fat.irf'the body and are the principal sources of sup- 
ply* of the vitamins A and D. It alsrf prevents loss 
of heat by the body. 

Carbo-hydrates . — These comprise starches and 
• sugars and are present in rice, pot*ato, flour, sugar, 
arrow-root, barley and a number of other common 
food-stuffs. As in fats, there is also total absence 
of Nitrogen in carbo-hydrates.; like fats, the^y con- 
tain Carbon, Hydrogen ^ndpxygen only, but are 
richer rin oxygen than fata. The ratio of Hydrogen 
and Oxygen in carbo-hydrates is the same as we find' 
in water. They are pri/icipally concerned in the 
production of body-heat and energy, but weight for 
weight, they produce less heat than fat. They also 
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help the formation of fat in the body, and people 
taking too much of thjs kind of food generally ^ow 
stout as is generally the case Vith well-to-do In- 
dians* Tl|e carlxt-hydrates help the proper utilisa- 
tion of prott?ins and fats, jnd the latter (/ats) are 
saidto burn with the help of cairbo-hydfates in the 
food. T?^l^ Indian diet generally is ^fective in its 
^ontaitiin^ too .much ^of carbohydrates . 

irater.-*— rrtiere ie about 70tper cent, of water 
in our body. It is constantly being lost from the 
systeyi in drainage with urine, perspiration^ and 
evacuation from the bowels. We replace the loss 
by taking liquid food, such as milk and solid food* 
■jfilM- n^eat, *fish, rice, fruits, vegetables, etc., all < 
of which contain more or less water, and also* by 
drinking water and othter liquids. 'There is much 
^tcr in our blopd which ^teeps it in fluid condition 
and enables ij^to flow easily to all parts of the body, 
carrying the’ digested food which is taken up by the 
tissues for their growth and for repair ofVvaste. 
Water softens and dilutes the food to thinnernon- 
sistence, facilitating its digestion and rendering It 
easy for the blood to absorj) it. Besides, it helps the 
elimination of the refuse*of the food and other im-. 
purities which are constantly being formed ii^ the 
body as the reSult of metabolism. 

Salts . — Oxygen is plg.ced under the head of 
saltf^Tjy many people. Of all thlp elements entering 
into the composition bf the human body, Oxjygen is 
the only one which we take both in its efementary 
and compound forms. It is prdSwt*in free condi- 
tion in the air which we ihhalc, and although it does 
pot directly act as a food, It helps the slow com*bu«- 
. 3 
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tion and oxidation of the digested food and in this 
way, it generates body-heat and energy. We can- 
not live without Oxygen. Besides that contained in 
the air, we also get Oxygen from all kinds of food in ' 
which lit exists in combination with other elements. 

Commpn Salt (sodium chloride) which is daily 
taken by us gis a food-accessory, is one ^ the most 
important salts required for the noorishfnent cf tljp 
body. We do not take it directly with some kinds 
of food, such as milk and fruits, etc., because it is 
present there in sufficient* quantity, and no. extra 
quantity is required. But certain food-stuffs con- 
tain very small proportion of eomreon salt such as 
rice and vegetables, and we mix salt* in rhore or less 
quantity with these to supply the deficiency and to 
make the food palatable. Sodium chloride is present 
in the blood, in the muscles and in. the other tissues 
of the body. When taken with food^ jjt increases the 
flow of saliva, helps the liver to put but a liberal 
supplj^of bile and it is principally concerned in the 
manufacture of the acid-constituent of the gastric 
j-uice. Besides common salt, our foCd-stuffs con- 
tain a good many other ^alts such as those of lime, 
,iron, phosphorus, potash,* etc. Lime and phospho- 
rus contribute to the^ formation of the bones and 
some other tissues of the body. • Thfi red blood-cells 
contain an appreciable qyantfty of iron which helps 
Jhem to absorb O^gen from the inhaledi air dhd to 
maintain the slow combuktidh of fp(^ in the body 
which *^id the source of our body-heat and energy. 
For proper mainteliance of health, salts are essential-* 
ly necessary. They are Resent in abundant quan- 
tjity in vegetables and ffuits and they help to keep 
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«the blood in its normal condition. If fresh fruits 
and vegetables are absent from .our diet for some- 
time, the blood gets vitiated and a very obstinate* 
‘disease callSl} scurvy sets in, which can be cured by 
ingestion of fresh fruits aqd> vegetables, and by ad- 
ministration of lime-juice. 

Vitaniins . — 1 have already said that within the 
last years,^a ‘^eat advance has been made in our 
knowledge of the science*^ nutrition by the dis- 
covery of certain active principles which are present 
in mo9t food-stuffs in their natural «tate and with- 
out which, even when all other nutritive principles 
are present in glir dietary, growtii is retarded and 
life and health cannot.be maintained. These actjve 
principles are called vitamins, some ^of whicli are 
formed in the plants by the action of sunlight. The 
animals derive them either by eating plants or by 
living on plant^eating animals. They are present in 
the green leaves of growing plants and in thei]^ seeds 
and fruits. 


Five different kinds of vitamins have up" to 
date been discovered. They are classed as vitamins 
“ A,” “ B,” “ D/’ and " E,” and they 

differ in their properties and functions. The vita- 
min “ B,’’ agsjfn contains two (distinct 'vitamins 
known as B^ and B®. ^ They all contribute more or 
less tg*the growth of the organisni and their absence 
in our dail^ diet gives yise,to certain diseases known 
as deficiency diseases, such as rickets, Jwiberi,^ 
tscurvy, etc. I shall deal with th^s, subject in detail 
• in a separate chap^r. , * 

We thus see that ev8i^ if we do not take milk, 
Tfe can easily obtain all the six food-principles frozfl 
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food-stu£Fs other than milk. ‘For example, we can 
get the flesh-forming' principle (protein) repre^nted 
by the casein of milk from such food-stuffs as fish, 
meat, eggs, dais, nuts, etc. ; the fats (represented by 
the butter of milk) from gfiee, butter, lard, vegetable 
oils, etc.* and the catbo-hydrates (represented by the 
sugar of milk) from rice, bread, potato, “Sugar, bar- 
ley and other starchy and saccharine^ substances!! 
The salts naturally present in these foods, together 
with the quantity of common salt we add to them in 
tlieoourse of their preparation, the water we* drink 
and the vitamins contained in most of the food- 
stuffs, go to supply" the place of salts,*.watQ!' and vita- 
mips present in the milk. The absence . of milk 
from the diet of an adult person is, therefore, not at 
all harmful, although the addition of a little milk 
would go generally to improve our daily diet. 

I have already stated that, except, in milk, tfie 
materials required for the growth and nourishment 
of our body do not exist in due proportions in other 
food-stuffs, and that milk is not always a convenient 
article of food for people other than children. It is, 
therefore, necessary to make a careful selection of 
•our food-stuffs in order that we mi^t obtain the re- 
quised quantity of the different nutritive principles 
of food for the growth of the body and the mainte- 
nance. of health arid activity. . Such food-stuffs are 
either of animal or vegetajrle ^origin. Fibh, meat, 
eggs, lu^k, fat, etc., belong to the* first class, and 
rice, flour, dal, sn^ar, vegetable oils, fruits, vege- 
tables, etc., confe under tjie second category. Milk 
and, milk-products, althqjigh strictly of animal ori- 
gin, are generally regarded in this country as non- 
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minimal food. We cailnot maintain good health by 
eating' meat or rice alone, beoause, although tlie 
former contains considerable quantities of protein* 
‘and fats, it*^s more or less deficient in thq other 
nutritive principles of food ; Jtvhile (he latfer, though 
containing a very large proportion of carbo-hydrates, 
is very detioient in proteins, fats and salts. So either 
ot thdse taken {i|})ne ae food does not supply the 
needs of the t)ody. It*is.&nly by* making a careful 
selection of the different kinds of food-stuffs of ani- 
mal and vegetable origin \hat we are able to main- 
tain our body in a state of perfect health and fitness, j 



•CHAPTEB IV 


Vitamins. 

Within the last lew y€; 3 .r§, a great change has 
taken place in our co*nception of the part food plays 
in t\ie nutritional requirements of our lx)dy. c 

• Only twenty jears back, physiologists all over 
^ the world thought that the supply of* the five proxi- 
mate principles of food, viz., proteins, fate, carbof 
hydrates, salts.and water, of proper quality and in 
adequate quantity, was all that was needed for help; 
ing the growth and repaid of the bo*dy and to keep it 
at the proper standard of health and lA* full activity. 
Dud regard was always paid to the sejection of food- 
stuffs in respect of their quality and variety, and to 
securing a w'cll-balanced distribution qf the various 
nutritive principles in the daily diet according to age 
and requirements under (I\^fferent cpnditions of life 

'and climate. 

♦ • 

Feeding experiments on men and animals have 
since proved that these sa-callfed nutritive principles 
of food w'hen taken in chemically pure condition in 
an otherwise well-balance5 diet of egrrect energy- 
v^hie, would not by themselves suffice to keep the 
animal in a nofmarstate of health, but would, before 
long, stop its growth, induce losS of weight and 
bring on an abnomlal co&dition of blood and othe& 
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, tissues of the body leading to various kinds of disease 
and death. . 

It has now been found thaf in addition to the 
• five niitritkie principles of food already mentioned, 
certain other substances w^^ich afe present in very 
small quantity in most of our»food-stuffs dn their 
natural condition, must be taken along with these 
fiiye principles, as witl^put the former, no growth can 
take place, ^oo(f heal^ pitnnot be maintained and 
diseases cannot be prevented,* These substances 
have been proved to be indispensable constituents of 
a healthy diet and have been named as “Vitamines” 
by Funk,.^r “ Accessory Food Factors ” by Hop- 
kins. The chemical nature of these substances has 
not yet b'cen fully ascertained, nor is their mgde of 
action in the system yet definitely kndwn. The sub- 
ject is being vigorously investigated into in all parts 
oHhe world. , 

Discovery of Vitamins . — The fact that absence 
of fresh fruits amd vegetables in daily diet is th^cause 
of scurvy has long been known. When Vasco* Da 
Gama came t6 India round the Cape of Good Hope ifi 
the 16th century, his sailors suffered terribly from 
scurvy. Out of 160 men* he had with him on the. 
\*oyage, one hundred died fropi the effects'of scprvy 
before he readied India. In those days of long 
voyagps by sailing ships, there was great scarcity of 
freslf fruits and vegetables in thfe ship and this ac- 
counted for the. outbreak *of the fatal disease among 
► the crew. 

In 1734, it was Bachstrom*^(f first observed 
that a total abstinence from fresh vegetable food and 
greens was alone the true primary cause of scur^.. 
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In 1765, Dr. James Lind wrote that more men 
in an army in a prolonged war were killed by -scurvy 
. than by the sword, and he endorsed the opinion of 
Bachstrom that absence of fresh fruits ard vegetables 
was responsible for outbreaks of scurvy. 

In 'certain parts of England during the middle 
ages, people in winter months could not get sufi&- 
cient quantity of fresh fruits and ye'getables and had 
to live mostly on salted meat. The result was that 
there was a very large incidence of scurvy in London 
at that time and Harvey styled the disease as the 
“ Disease of London.” Improvement in gardening 
and agriculture, however, made tjie disease dis- 
apnear from the English soil. 

Tn 1747, -the celebrated Captain Cook made cer- 
tain experiments oh his sailors for prevention arod 
cure of scurvy by adding oranges and lemons to tiv^ir 
ordinary sea-faring diet. The addition'of these fruits 
not only prevented out-breaks of scurvy, but cured 
the sufferers within a short time. !^or this good 
.work, Capt. Cook was awarded the Copley medal by 
the Boyal Society. Subsequent experiments have 
established beyond doub"* the just claim of lemon 
’ juice both as a preventive and cure of scurvy. Tn 
1795, the Admiralty ordered that all His Majesty’s 
ships should be provided with lemon juice before 
going out to voyage. ’ • ' , ' - 

There was a severe dut-break of Beri-beri and 
Scurvy dmong the British and Indian troops in Meso-. 
potamia during* the last Great European War and* 
thousands were* disabled ^sithin & short time. The 
Qiihtary authorities approached the scientists ip 
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•England for the prevetition and cure of these two 
maladies. 

. All pr;yse and honoiu: are due to an English 
lady, Miss Chick, and a few Englush sciopti^s such 
as Hjame, Cooper, Prof. Harden and otheys, who 
took up the enquiry in right earnest^ and started 
feeding cxperimcjits on animals in the Lister Insti- 
tute to detcrmiiKf the comparative^aAti-Beri-beri and 
anti-Scorbutic values of various. kinds of food-stuffs. 
As a result of their laborious ex|)erimenta, sprouting 
grains (grams, peas, lentils and other kind* of 
pulses) and an e;ctract of yeast were found to bo rich 
in vitamins “ B,’’ and “ C,” and these were suc- 
cessfully tisod among the British and Indian troops 
as preventives of Scurvy.and l.\eri-he*fi. TheT'ffoct 
WAS marvellous. The out-bfeak was speedily 
cliaaked, and the victims rapidly recovered. 

In 1881, Lunin fed some mice upon specially 
prepared (purified) milk-fat, casein, cane sngjfr and 
salts. The diet was well-balanced and of correct *en- 
ergy-valuc. feut the animals all died within 2/) 
days. Mice fed on whole milk, however, lived and 
grew normally. These experiments, led him to con- 
clude that besides the proximate principles*, natural 
milk contains some other substance or substances in- 
dispensable for nourishment and growth of the body. 
It was in the year 1897 that Eijkman fed a number 
of pigeons on milled or polished rice alone and jt was 
•found that the birds began to suffer ,after a timc.frfjfn* 
•a condition of paralysis resembling Beri-beri in man. 
He concluded tha^ unpol^hcd rice contained sopic- 
thing which prevented the incidc*nce of the patholo- 
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gical condition brought on by* polished rice. Funk 
found in 1910 that there were many other food- 
articles which contained this and similar other vital 
principlps necessary for maintenance of ‘fiealth and 
vitality and Tic renamed them Vitamines. 

Hopkins carried- on a large number ot feeding 
experiments on animals which he published in 1912. 
He took one Set of rats and fed the^ on^chcmi’cally* 
pure casein, lard, sugar, and salts in sufficient quan- 
tity. He fed a second set of rats exactly on the 
same, diet with the addition“of 2 to 4 cc. of milk w’itli 
it per diem. The first set of rjils was found to de- 
cline in weight within 15 days, but the soeond set 
maintained normal growth throughout. 

Ip the second experiment, Hopkins took a set 
of 8 rats whicli ivere fed on the purified diet of 'he 
previous experiment for 18 days, a«d then this m.i 4 
stopped and they were fed on whole milk alone. TKe 
result was that the rats first declined in weight, but 
began '^0 gain iveiglit as soon as they w'cre put on 
tvlufie milk after the 18th day. Hopkins next took 
ahother set of 8 rats and put them on the purified 
diet and whole milk for 18 days, after which the 
.whole milk was discontinued. The result was that 
the grow'tli continued to be normal so long as whole 
milk formed part of the diet, buf the animals began 
to lose weight as soon aa it ti'as. discontinued after 
the 18th day. 

The above experiments ' clearly . pmved that 
there was something in the whole milk, wdiich sus- 
tained nutrition <ttfid growth but which was absent 
in the nutritive principles oi milk Subjected to purifi- 
cation. 
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McCallum and ‘Davis found tliat butter-fat, 
dissolved out with etlier, contained something else 
than fat which secured prolonged growth in animals 
when addM to diets which otherwise wouId,not sup- 
port growtfi. It was alsp*found*that the yello\C of 
egg possessed the same projjcfty which \fas absent 
in lard and olive oil. • 

* Stepp coiiductect a pumber of experiments on 
rats in (Icrmany to find put if animals could live 
without fat and lipoids in their food. He look a set 
of mice and put them on bread add milk. All the 
animals showe,d normal growth.. In the next experi-' 
ment, hd' fed some mice with bread and milk, after, 
jextracting the latter* with alcohol and ether. Tlhese 
animals dibi after a few days^ In tlic third tixpcri- 
,ment, he fed a number of mic^ on exactly tbe same 
diet ps used in’the second experiment, but in addi- 
tion, he gave the animals the dried alcoholic and 
ethereal extrapt of the milk as well. These Animals 
lived and their growth was normal. In his four^i ex- 
periment, he fed a number of mice on the same diet 
as used in the second experiment and he added to it 
cc. tain fats an^ lipoids. /The result was that all the 

.animals died within a few days. 

• 

Stepp calne to the conclusion that it was not 
fat Of lipoids which helped growth, but it was some- 
thing wlWch was contained in tfje fat and which re- 
mained in solution in it! 

• • • ^ 

In 1911, Osbourne and Mepdel carried, oi>fc a 

large number of feeding expenments on rats in 
America to study^the quality of proteins in nutrition. 
rThey used purified protein, lard (.pure fat) pure 
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milk-sugar and starch (for carbo-liydrates) and a. 
mixture of salts. Health Avas maintained for some- 
time and then the animals began to decline (1st ex- 
periment) ; but they began to groAV agaifc as soon as • 
an other ortract 6f egg pr butter was given to them 
(2nd experiment). Jlut it was found that, ethereal 
extracts of such fats as lard, cotton-secd,oil or olive 
oil had no effect on them. Osbourne And IilcndDl 
concluded that .\A As taken \ip by ether 

from egg and butter 'over "and above the fat, which 
hcl|jcd the groAvth of the Animals and maintained 

them in health in the stK'ond experiment. 

• * 

Vitamin “ A." — The results of experiments of 
those workers proved that there were two -classes of 
fats-^</ood fats and had fats — the fnot class help 
growth but the lusl class {xissess no influence on i^. 
It has since been conclusively proVed that the ^aod 
fats to which cod-liver oil, butter, egg "yolk, etc., be- 
long, contain one of the most important vitamins 
callecr the fat-soluble A’itamin “ A,” but the had 
(ats such as lard, almond oil, cotton-.sced oil, olive 
oil, etc., are AA'auting in it, and that it is this vita- 
min “ A ” and not the bit in Avhioli it is found, 
‘which hejps growth of the body. Vitamin “ A ” 
has* since been split into “ A ” and “ D,” the 
former promoting growth in general, resisting infec- 
tion and preventing certsfin eye-dffectious^ wHiJe the 
main function of the latter (“ D ”) is to help the 
formation of bones and prevent tlie* incidence of 

rickets in chil(lreu, 

« 

McCallum nnd Davis^ also American workers, 
made independent *expeiiiments on rats on similar 
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• lines and their results coincided with those of 
Osbourne and Mendel., 

f 

These experiments led people to believe that the 
only essentially growth-promotinff'substanco was^to 
be found in good fats. Besifles cod-liver oil and yolk 
of egg, fat fish, fish roe, butter, ghee, fhutton fat, 
whole rail^ and green leafy vegctahles are rich in 
Vitamin A.”'. ‘ 

* • 

Vitamin “ B.” — McOallurn and other workers 
in ttift course of tl^cir fdbding expariraents on .ani- 
mals found that there was another essential factor 
contained- in f^ds other than frfls which also pro- 
moted growth in animals. This second substance is 
present ii^ ijjieat, pulses, rice, in other cereals and 
in yeast. As it is soluble'in watpr, it*is called water- 
fioluhle 'Yitamfn.^' B.” I.^ck of this vitamin in 
du?r was subsequently found to be the cause of Beri- 
beri in men and jiolyneuritis in birds. Vitamin 
“ B ” has .sinte been split up into B^ and the 
former possesses anti-neuritic properties preverfling 
Beri-hen, ancl the latter prevents the incidence! df 
another disease called Pellagra, prevalent among the 

peasantry in NoMh Italy.* 

• • • 

Numerous feeding expefiraents on men * and 

animals made by Funk, Vedder, Fraser and Stan- 
ton, •McCarrison, and othefs have established beyond 
doubt the identity of vitamin B \vith the anti-Beri- 
beri factor. ' * . ■* . 

Vitamin “ G .” — ^Later on,*ifr A^as found that 
although rats could live «nd grow oh diet containing 
4)urified proteins, fats, carbo-hydrates and salts with 
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•some other foods containing vitamins A and Bj 
men could not live and thrive on such a diet.’ Such 
■ a diet produced scurvy in them. Subsequent experi- 
mentt^ established the fact that a thlVd essential 
growth-prbmotirlg fa(>lqr other than vitamins A 
and B ftiust be prc.^ent in the food of man, as other- 
wfec his health would break down and he would get 
scurvy. This third essential factor is* founJ io*bc 
present in large quantity, in fresh fruits and vege- 
tables; it is soluble* in water and is called water-so- 
lulje Vitamin .(1 or the anti-scorbutic food-factoi;. 

Vitamin “ D." — Recently, substances such as 
cod-liver oil, fat,* yolk of egg, etc.*, which are rich 
in vitamin A have been found to contain another 
vitaQ^iin quite distinct from A. -Th-^s has been 
found to promote tile growth of bones and teeth and- 
prevent the incidence of richets «« children. Tliis 
has been named as vitamin “ D ” or anli-ra^tic 
vitamin. Cod-liver oil and other fish oils, butter,' 
yheoff green leafy vegetables, oranges and tomatoes 
cohtain a large proportion of this khid of vitamin 
*and are used as preventive and cura'tive agents in 
rickets. Ground-nut oiUand cocoanut oil contain a 
. little of it, while other vegetable oils contain none at 
all. Exjiosure to sunlight and to ultra-violet rays' is 
favourable to the growth of this vitamin in animals. 
Certain fats and allied substances devoid of vitamin 
D have been founil to develop this vitamtn when ex- 
pose(\ to ultra-violet rays and M^ould thus possess 
*anti-rachitic prpperties. This vitamin is also pro*,^ 
duced by the action of sun’s rays on our skin. Indian , i 
children constahtly exposed to sub’s rays suffer little 
from rickets^ _ while in *England where sunlight is 
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scarce, incidence of rickets in children is verj- 
common. 

“ E ." — Only recently, the presence 
of a new vitatnin in wheat and in a few gthef food- 
stuffs, has been ascertained,* the absence of A\hich in 
food would cause sterility in animals or ’failure to 
rear t|,ic young. .This has been named vitamin 

Properties of Vitamins. — fl^he chemistry of 
a«y of ^he five vitamins i»»not yet definitely known. 
Thb dimculty lies in the extremely small quantity in 
which they exist in the food-stuffy which stands in 
the way of collecting an adequate quantity for ex- 
perimentaNjuirposes. * The rice-polishings, for ex- 
ample, contamSitamin B and Ifunk fried to isolate 
i'tifrom this substance. He^ succeeded in separating 
about 10 graiij^ only of a crystalline substance from 
.1 to IJ mautfds of rice-polishings to which he as- 
cribed the formula C 17 H,i 0^ N and nailed it 
•‘‘Vitamine.”,It was found to possess marked a»ti- 
Beri-beri properties ; about J grain of this substance* 
was sufficient to cure a pigeon of poly-neuritis. Ev(!n 
then Funk thought tha* the substance he had 
separated w'as not a single substauce, that* it was 
not pure but that it was mixed with other matters. 

• A» already stated, vitamin A is associated 
with fat, btit it is not fat.^ It is not saponified by 
alcoholic potash.* At one time, vitamin 4 was 
tjonsidered to be identical with the. yellow pigment 
. of yolk of egg and butter fat ; later experiments have 
not established the* identity. It resists heat up, to 
about 120°C., but if air is bubbled thrpugh it during 
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heating, it is rapidly destroyed. It is in this way- 
that vitamin D has been separated from vitamin A 
in cod-liver oil. If the oil is heated and a current of 
oxygen, passed through it, vitamin A i^ destroyed, ' 
blit I) remains there. I( the oil is now saponified 
and extracted with ether, the ethereal solution takes 
up the vitamin D. It is completely destroyed by 
hydrogenation ; therefore, vegetable* margarihe or 
vegetable (jhec docs not contain this vitamin. It 
is activated by exposure in thin layers to ultra-violet 
rays from 5 to H hours. Tt is destroyed by keeping. 
Jt is soluble in alcohol, ether and benzene. An ethe- 
real extract (d‘ this vitamin may l>e niadc from dry 
green leaves. Vitamin A is not increased by ger- 
mination of seeds. This vitamin is, found in 
vegetable oils or in lard, but is abundantly present 
in cod-liver oil, butter-fat, milk, (*gg yolk, spinaelf, 
lettuce, cabbage, eaulillower, tomatoexv etc. \irncn 
cows feed on green pastures, the milk yielded by 
them' is rich in vitamin A. 

Vitamin A is essential to growth. Deficiency 
of this vitamin in diet increasi^s susceptibility to 
infection and leads to certain diseases of the eye 
(Xerophthalmia, night-blindness). It also helps tlic 
proper functioning of intestinal cpitlielium, keeps 
the blood of proper composition and prevents water 
collecting in the tissues. Most Indian (^iets'of the' 
present day are deficient i« vitamin A. 

' . Vitamin B is the most stable of all vitamins. ‘ 
It is not destroyed by drying. Dry seeds such as 
pulses and grains retain "it for* a long time. It 
stands a temperature of*100°C. It is soluble in. 
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•water and in dilute aloohol, but only slightly soluble 
in absolute alcohol, chloroform^ ether, benzene, and 
acetone. It is not easily destroyed by acids. It- 
•may be extfacted from rice-polishings by ac\^ alco- 
hol. It is affected by alkalies. If dal fe boiled tn 
water to which carbonate of soda has been aldded for 
softening (as is sometimes done in the*case of hard 

w&ter), this'vitamin i^ destroyed. 

• ' • • 

Vitamin B also promotes .growth and its ab- 
sence causes poly-neuritia in fowls and Beri-beri in 
man. *It is absent in polished nee, and \i^en 
pigeons are fed on a diet of polished rice alone, they 
develop poly-neoritis and die. A watery extract of 
rine-polisli(ngs given to the sick birds cures them'of 
the disease. ' Men suffewng fr 9 m Beri-beri ^how 
striking improvement as soon as’they are given food 
rich-in vitamin 1?. It is ’utilised in the body- 
growth and r^air, and its deficiency or absence in 
food causes gagtro-intestinal disorders and lessens 
resistance against bacterial invasion. It acts a% a 
stimulant to metabolism and to the action of soma, 
of the endocrine glands. It also helps the discharge 
of waste materials from tlie body and makes the 
muscles, nerves and skin do their functions proper- 
ly. It is found, in good quantity in some of the “in- 
ternal organs of animals, namely, brain, liver, kid- 
•neys, .heart and the ‘intestines. 

It is found in abunda&ice in all cereals, pulses, 
outs, in the leafy portions of green vegetables, in' 
tomato and in the orange. Milk*'aBd'eggs contain 
a small quantity only. (Cereal grains, subjected to 
tjie process of milling, contain little or no vitamin. 
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Of all cereal grains, rice contains the least proper* 
tion, while white flour and polished rice are practi- 
cally wanting in this vitamin. 

. V?tai4in B'js destroyed only by prolonged 
cooking. ' I 

Vitamin G is called anti-scorputic vita- 
min, as its absence causes scurvjf.. Ik keeps the 
blood in proper condition and prevents its leakage 
from the vessels into the tissues. It helps the other 
vitainins in the building up of bones, teeth and 
other tissues, and increases the resisting power 
against infection.* 

,, It disappears during the .ageing of fpod-stuffs. 
Air-drying alsp destroys thjs vitamin, u^.^iie destruc- 
tion is probably causfed by oxidation. It is contained 
in sour milk, but it disappears rapidly in pasteurised 
milk. 

It is abundant in all green leafy vegetables (cal>- 
bage,' lettuce, spinach, etc.), in most fresh fruits and 
iu sprouting pulses (gr.am, peas, etc«). Milk and 
meat are rather poor in this vitamin. It is con- 
tained in abundance in the juice of the lime, orange 
’ and lemon, the last two containing a much largpr 
quantity than the first. Tomato is specially rich in 
this vitamin; canned tomatoes seem to be as 
effective as the fresh ffuits. • Vitamin C suffers 
more when food fs cooked for a longer period than 
jvher itds kept at a relatively high’ temperature for 
a ^hort period ofit^me. 

t 

Vitamin D preventS.the incidence of rickets 
in children. At one time, deficiency of food 
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» rich in vitamin A vvae thought to be the causative 
factor in rickets. It l^is now .been proved that ab- 
sence of vitamin D (which has since been separated 
•from vitanfin A) in the diet of children is gntircly 
responsible for the causation of rihkets. • McCallum 
has shewn that these two vitamins (A and D) arc 
distinct and it is the vitamin D and nat A that pos- 
sesses anti-Tachiiic properties. Deficiency of this 

vitamin in fdbd feads tb early decay of teeth. 

• • 

Two factors arc concerned in the prevention of 
ricketi ; one is sunlig%t and the otlier is this'un- 
known substance found in abundance in cod-liver oil, 
which we call vitamin D. 

This vitamin is found in large quantity io cod- 
liver oil and in other fish oils. • Jt is also present in 
slnaller quantity in butter-fat and in cocoanut oil. It 
is aBsent in vegetable oils. 

Vitamin B is said to be helpful to thd*« pro- 
cess of reproduction. Evans and Bishop had dis- 
covered the e:ftistence of this vitamin which thef 
named X (now called E), jvhich is distinct from all 
the other vitamins and wHich they believed to bo 
an essential factor in stimulating Reproduction, in 
animals. It i^ present in lettuce leaves, cereals, 
fresh qieat (cheek mui^le)„in certain vegetable oils 
and ih eggryolk. It is present iA its most concen- 
trated form in the oil exjfiressed from the germ of 
^heat grains. They found that the addition pfi 
these substances to the diet of ftninlals suffering 
from defective reproductibn removed sterility^ in 
females. 
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No one vitamin is equivalent to the other. 
Eiush of them is an ‘essential food-factor by’ itself 
and they cannot be replaced by one another. 

f 

. Efficiency 'Diseases . — ^The absence of these 
vitamins from food leads to the incidence of the 
so-called de:%3iency diseases. Absence of vitamin 
B is responsible for Beri-beri ; Pjsllagm is qaused 
by the absence of in food ^ a lack of< vitamin C m 
diet causes scurvy tmA .of vitamin D produces 
rickets. Insufl&ciency of vitamin A retards growth, 
produces night-blindness and other eye diseases and 
reduces resistance, against infection. 

None of the vitamins has yet been isolated in 
a pure form, but certain preparations of' these vita- 
mins in crude and concentrated forms heave been 
manufactured; and these* are being used medicinally 
with good results in certain deficiency .diseases. 

^he table on the next page shews the vitamin- 
contents of some of the more important food-stuffs. 
The mere presence of vitamin has been indicated by 
the -h (plus) sign, a larger quantity by two plus 
signs (-^ +), and richness in vitamin has been in- 
dicated by three or i^ore plus signs (+ + +) or 
(+ + + +). Doubtful presence is noted by a sign 
of interrogation (?) and .its absence by a zeip (0). 
Absence of any si^n means that the matter has not 
yet been investigated. 
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Table I. 


Food-Btaffg 

» 

^itamin A jvitaum B 

1 

Vitamin C 
• 

• 

Vitamin D 

Vitamin E 

Rice 

• 

+ • 

• 

' 0 

• 

• 

4 

Do. fpolighed) 

0 

0 

0 • 

1 

... ^ 


Wheat 

+ 

+ + 

0 

... 

4 

White flour ... 
Whole jpeal 

1 <) 

• . • 

+ 

... 

..? 

... 

•flour 




... 

... 

Dal 

\ 

+ •¥ • 


... 

,, 

SproutiuK grain 

+ 

+ + • 


... 

... 

Sugar 

0 

0 

0 



Ooor 

0 

+ • 


... 


Honey • 

I + 

+ 


• 


Milk (raw) 

+ + + 

+ + 

4 

4 

,, 

Do. (boiled) ... 

+ 

+ 



.. 

Curd {daht) 

+ + 

+ 

4 • 

... 


Butter 

+ ■!• 4- 



4 


Lard 

0 

0 

0 



fat 

+ + 


... 

... 

... 

Codliver oil 


? 

0 

4 + 4 

•• 

Cocoanut oil 

0 • 

0 . 

•4 


Orounduotoil... 

+ 

0 

0 • 

? 

... 

oTiveoil 

+ .• 

0 , 

0 

• • • 

... 

Mustacd oil 

0 

0 

0 

• •• 


Cicain 

^ + + 

4 4- 


4 


TjI oil 

V • 

0 

0 



Vegetable ghee 

0 

0 

0 

Q 

4' 

V 

Margarine 

0 • 

0 

(i 

... 

EggB 

+ + 

4- 4- + 


4 

4 

Meat 

•+ 

+ 

4 

, , 

... 

Chicken 


4- 




Liver j 

+ + + 

4-4-4- 

4 

4 


Fjsb .. ! 

+ + 

4- 4- 




Almonds 

! + 1 

4-4- • 




Cocoanut kernel | + • 

4-4- • 

.. 

... 


Apple 

riantain, 

+ 

4- 

4- 

4 

d- 

• 

... 

Pineapple 


... 

4 4 

••• 


Grapes 


4- 

4 

. . . 

... 

Limes 

... 

4-* 

4 4 



Lemong * 



+ + +. 


• i ■ 

Papaya ,t 


4- 

+ + • 



Oranges 

+ 

4- 4- • 

4 4 4 

1 


Mango 

•k • 


4 4 


4“ 

Tomato 

^ans 

+ + 

4-4 4- 

4 4 4 

• 

+ 

4 4 

+ + • 


.r. 

Soyabean 

+ 

4 4 

• 

• 


Cabbage 

+ + + 

+ ♦ • 

4 4 4 

... 

... 

Caoliflower ... 

+ • 

4 4* 

4 



Carrot 

• 

+ + 

+ + I 

+ +. 

. 1 

... 
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CHAPTER -V 


DiGES'rtoN, Absorption and Assimii-at^n 
OF F,ood. 

Most (jf the food we take mxist uftdergo some 
important changes before it could be absorbed and 
utilised in the system.* Qhly water, salts and some 
substances such as glucose, etc.*, are absorbed with- 
out change by the blood vessels, but it is not so ^’ith 
proteins, fats and most of the carbo-hydrates which 
must pass throijgh certain changeft before they could 
be taken up by the blood for the use of the body. 
The whole process of digestion, absorption and, assi- 
milation of foocTTs carried on l»y certain special or- 
gtins of the body known as the digestive organs. 

^riie digastion of food takes place in a long tubal 
passage of which the mouth forms the entrance, and 
the anus, its ejfit. The diameter of the tube i« not 
uniform throughout. Its entrance (the mouth) Is a 
large cavity furnished with a set of grinding appa- 
ratus for reducing fragments of hard and solid food 
into smaller divisions, and'this is mostly done by the 
two sets of teeth imbedded injthe up’per ahd l«wer 
jaws. The upper and back part of the mouth is 
called , the pharynx, and this opens into a 
very * narrow canal known by. the name of 
mophagus or, gullet which is about 10 ipehes 
4ong. The gullet lies immediately l)ehiuo 
the voice-or^an and the ■^nd-pipe which 
form together - the passage for entrance of ^ air 
j^to the lungs. This pass;fge is'providejd with a lid 
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at its upper part, which closes automatically on the 
approach .of food which it allows to glide over its 
smooth upper surface and pass downwards into the 
gullet .(the food-passage). This automktic closing 
of'the lid prevents the entrance of any particle of 
footl into the air-passage. Accidental introduction 
of food or other foreign matters into the air-passage 
gives rise to distressing cough alid difficulty of 
breathing, not un-often a'cteiided with fatal results. 

The widest part of the digestive canal is the 
stomach into which the gullet opens. It resembles 
in shape the leather-bag (Masak) of an Indian 
water-carrier (BhiUi). 

The stomach opens into_ the small intestine 
which is the longest part of the tube (about 21 feel 
in length) and this is succeeded by the large intes- 
tine which is shorter (almut 6 feet long) but much 
wider than the small intestine. 

The small intestine consists of three parts. Th^ 
upper part is the duodenum (from 8 to 10 inches* 
long), the middle part is called the jejunum (about 
0 ft. in length) and the lower-most part is know'n as 
the ileinn which is alxuit 11 ft. long. The two im- 
.porlant organa of digestion, the liver and the pan- 
creas, open into the duodenum by a common duct 
and discharge into it the digestive juices called the 
bile and the pancreatic, juice, secreted respectively 
by the two organs. These play an important part 
in the digestion of food. 

' . The small intestine is connected with the large- 
intestine by means of a pouch-like cavity called the 
ca'cum which is provided with a valve (ileo-coecal 
valve) acting like a* dooi^ which allows the forward 
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passage of the contents of the small intestine into 
the large intestine but.prevents itg backward flow 
from it. To the csecum is attached a pendant 
' structure (Silled the appendix permifortnis, tlje exact 
function of* which is not .known* its idtlammatloti 
gives rise to the well-known disease called 'oppendt- 
citis. Tha whole process of digestion’is finished in 

the small ifitesttne. , 

* 

The large tnfesfine ‘consists of an ascending, a 
transverse and a descending portion, known as the as- 
cending, transverse and descending’ colons, followed 
b\ an S-shaped portion (the sigmoid flexure) which 
ends in the rectum where fsecal matter accumulates 
before evacuation. The lower opening of the diges- 
tive canal is called the anus wh|ch ordinarily remains 
closed by the action of constrictfir muscles but which 
bpeas in due time to allow the passage outside of 
fffical matter. • 

'* The meclmnical part of digestion is praoiically 
wholly done*in the mouth. The teeth helped b^*the 
tongue and the muscles of the cheek and the palate 
not only reduce the solid fiood we take to a fine state 
of division but cliu.se it t(t mix intimately with sali-. 
ta (a digestive juice secreted Jby certain glknds mutil- 
ated in or neat the cavity of the mouth) which con- 
verts jihe starch of, the food, first into (1) dextrin, 
and then into (2) maltose. This is the first digestive 
process to w)^ioh the food is subjected on jts en- 
• trance into the digestive canal. Starch must 1^ corf- 
verted into glucose before it courdd^e taken up and 
utilised id the system, and maltose '(after dextrin) is 
.the first change brought alk>ut ih starch by an amy-, 

6 
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lolytic ferment called p/^afin' contained in saliva. 
Maltose is ultimately convoi;jbed into glucose in the 
small intestine by another ferment. The intimate 
mixing of the .saliva with food is known ^s insaliva^' 
tion. . , 

Saliva. is a colourless slightly opalescent fluid, 
alkaline in reaction, secreted by four salivary glands 
(the two parotids, the submaxillar^ ‘and the sublin- 
gual). The two parotids aye situated inside and be- 
hind the lower jaw at its' sides and angles, and the 
othe/ two arc Iqpated behiiid the chin and under the 
tongue. Tl'.ey open into the cavity of the mouth by 
separate ducts. IHie presence of food in the mouth 
(and sometimes even the sight of it) stimulates tliese 
glands, causing them to discharge their secretion (sH- 
liva) in copious quantity into the fuouth. The saliva 
should freely mix with the food,. thus rendering It 
into a soft pulpy mass for easy deglutition and liclp- 
ing partial digestion of its starchy contents. There 
are e^hmerous other small glands situated at the 
upper and back part of the mouth (called the pha- 
rynx) which secretes a colourless viscid liquid subs- 
tance called mucus which thoroughly coats the bo- 
. lus of food and helps the slimy lump to slide down 
easily through the narrow gullet into the stomach. 
Thorough mastication of food is vert necessary, as 
without it, food is not reduced tp fine division and 
this would prevent its being penetrated* and* fully 
acted upon by the various digestive juices. Food 
vtioufd, 1;herefore, be eaten slowly and well-subjected 
to the action ‘oi the teeth. Loss of teeth in old age 
is a great hindrance to good digestion * and often 
gives rise tq dyspeptic troubles. The muscles of the 
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•pharynx, acting upon* the bolus* of food from tihe 
front push it backwards and downwards ‘into the 
gullet m its passage to the stomach.' 

The digestion of protein>matters in the food 
begins as soon as it reaches the stomach. The inside 
of the stomach presents a hon^comb-like appear- 
ance under* the microscope, each cell Being studded 
with hrifices yvh^h a»e the mouths of numerous 
glands situated in thcVatl of tlib stomach. These 
glands secrete a digestive* juice called the gastric 
juice (tintaining a ferment called pepsin and a«/rce 
acid called hydrochloric acid. Pepsin, in presence 
of hydrochloric, acid, acts upon tlie protein-element 
of food ; it has no actipn on starch, sugar or fat. The 
proteins of meat; tish, milk, egg, wheat, rice, iiuits, 
vegetables, etc., are converted fty the ferment of the 
gastric juice, first*into acid*meta-protcins, then into 
proteoses an(^ finally into peptones, by a process of 
hydrolysis. The digestion of starch by saliva^which 
begins in the mouth, goes on for a short wliil^a(ter 
the food reaches the stouJach but it then stops in* the 
presence of the acid gastric juice, and it does not 
commence again until the^obd reaches the small in- 
testine. According to some authorities, digestion of • 
fat goes on to a very slight estent in the stomach 
with the help of a ferment called lipase secreted hy 
the organ. The principal ‘function of the stomach, 
however, ik the digestion of proteins. Cane-sugar in 
the food is partly converted into grape-sug^r in the 
stomach by the action of free hydrochloric acid in 
the gastric juice. Aennm.is anotli^ ferment secre- 
ted by the stomacR whidh has the property of curd- 
ling milk. 
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" The distal end of the stofnach (pylorus) remains' 
firmly closed by** means of ar circular set of muscles, 
until the digestion in the stomach is^ completed. 
Tliere^are muscles in the wall of the stpmach which 
cause it, to move and operate upon its contents, thus 
helping thb food to* mix intimately with the gastric 
juice. The partially-digested food in^the stomach 
is a muddy-looking thick pasty 8ubsta,nce known diy 
the name of chymi.^ * • 

As soon as digestion ‘in the stomach i§ com- 
pleted, its distal end (pylorus) relaxes and the chjme 
gradually passes into the upper part of the small in- 
testine (duodenum) to undergo further digestive 
cKan^es. The average time^’for digestion of a full 
meal in the stomach is about 3 hours. If there is 
much fluid in the lood, it leaves the stomach more 
quickly. People sullering for want q| nourishment 
arc rapidly restored by administratidn’of liquid food 
thaiv‘solid food, which thus quicklji passes into the 
srfMill intestine and gets a.bsorbed inta the system. 

< • 

Practically, no food, not even water, is ab- 
sorbed in the mouth or gullet, and only slightly in 
’ the stomach. It is in the small intestine that the 
prdbess of digestion is completed and the products 
absorbed into the system through different channels, 
absorption beginning inr the duodenum. Pfqteins, 
sugars and salts lire absorbed by blood-vessels, and 
fat is taken up by another set of Vessels called lac- 
*teals’ or lymphati^ channels. ■ No digestion goes ofi 
in the large intestine. Absorption, however, special- 
ly of water, occurs^in the I&rge intestine to some ex- 
tent. 
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• The digestive processes in the different parts of 
the digestive canal appear to ’ be « inter-dependant 
upon one another. The conversioil of starch into 
'dextrin in mouth helps the formation of a subs- 
tance called gastrin in th& stomach, whi'eb,^ in its 
turn, stimulates the secretion df the gtlstric juice. 
The acid character of the chyme in the stomach 
helps Tihe pro(}ucOon oS another substance called sec- 
retin in the duodenum, which being taken by the 
blood to the pancreas, stimulates the flow of the pan- 
creati(P juice. These substances are known bji the 
name of honnones, and they play an important part 
in the digestion of food. They resemble in their 
character the secretions from the various endocrine 
glands, such as the thyrpid, the pituitary bodj', the 
adrenals, etc. ' *. 

soon as* food reaches the duodenum, it 
is neutralise(^by the juice secreted therefrom (which 
is alkaline in reaction), and then it is acted upon by 
the bile and tUe pancreatic juice. The peptones 
coming into contact withTthe pancreatic juice are at 
first changed into polypeptides and then into various 
amino-acids by trypsin, a*f5rment contained in the 
pancreatic juice. The juice secreted by the small- 
intestine is called succus entericus Which "contains, 
among others such asjnvertase, maltose, etc., two 
ferments known ns-enterokinase and erepsin whicli 
are stron^y proteolytic in their action, and these 
help the action ‘of trypsin in the conversion of pep- 
•tones into amino-aci^ which constitute the- final 
cleavage-products of the j^igestion &f protein. The 
amino-acids are aBsorbefl by blood-vessels and tijken 
•through liver to all parts ot the ‘body, when they are • 
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ija^ken up by the selective action of the tissues and* 
form tissaie-proUins by linkage. The tissue-protein 
'is not the same as the food-protein we take,, which 
may wy widely^ in its composition. ,^ood-proteiri 
is* broken up into varioas«kinds of amino-acids, such 
as glycine,* leucine* tyrosine, tryptophane, alanine, 
lysine, etc. *The tissues, by their selective action, 
take up those amino-acids oi^y wliich,they n 4 ed for 
their growth and *repair,* and which, by linkage, 
build up the particular tissue-protein. The amino- 
acids are like bricks used for the constructioA of a 
building ; the tissues, like masons, select the kind 
of bricks which 111; in for the buildjug up of the 
special structure. As a rule, we ingest more protein 
than awhat is necessary for the building up of the 
tissue-proteins. When carbo-hySrates in the diet 
are in proper quantity, protein is mot utilised yi tfie 
system for production of heat and energy. The ex- 
cess iynount is taken up by the liver and converted 
into *urea which is excreted by the’ kidneys as a 
waste-product. 

The fat of the food is acted upon by both the 
bile and the pancreatid juice in the small intestine 
• and is first emulsified and then saponified (turned 
into soap). An enzyme called lipase, present in the 
pancreatic juice, splits the faA into fatty acids and 
glycerine. The fatty acids combine with alkalis tff 
form soaps, and both these and the glycefine are ab- 
sorbed ip the presence of bile by the intestinal cells 
^nd reformed into fat which is then taken up by if 
special set of vdSsels kno^^n as lymphatic vessels. 
These are distributed over*minufe soft velvety pro- 
minences ip tjie intesti&al wall, called the viUu 
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(These lymphatic vessels are also called lacteah ^ . 
owing to the milky character of ‘their contents. Ttio 
lacteals lead to a larger vessel called the thoracic duct ■ 
which emptfes its contents into the blood-stream. 

The digested food at t^is stage* assumes the ap- 
pearance of thick milk and is known by the flame of 
chyle. Bile«acids help the pancreatic juice in the 
digestion of fat: • Per^ns suffering from liver-dis- 
orders usually pass whtti,sh stools owing to defi- 
ciency of bile-secretion and ‘tliesd often contain much 
undigeijjbed fat. Bile also helps in fjjie digestiop of 
proteins and carbo-hydrates. 

Liver is one of the most important digestive or- 
gans. It has further the power to keep out toxic 
substances, whether introduced from outside,^ such 
as arsenic, lead, opium, strychnine, etc., in cases of 
poisoning, or developed in the course of mal-diges- 
tion df food, 4hus protecting the system from their 
baneful effects. " It is said that such potent poisons 
as arsenic, etc», would require a double d(fse to 
kill jin animal with liver^than without it. Liver* is 
also an elimindtory organ ; it gets rid of some of thft 
waste-products of the body.* It is also the store- 
house of glycogen manufactured from starch and 
sugar contained in our food, apd it helps in the dis- 
posal of the dd&d blood-corpuscles. The bile secre- 
ted by^the liver also acts as an antiseptic of thd- in- 
testiifhl canal. 

Digestion of the carbo-hydrate-contents of the 
food recommences in the small intestine. * iC h/jn* 
already been mentione'd that the piyaKn of the sali- 
va converts part of the starch in the food into mal- 
tose in the mouth, but this action stops shortly 
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after the food enters the stoinach. The pancreatio 
juice contains another fermpnt called amylase which 
converts the remainder of the starch in the food 
into maltose, and then into glucose, and*all the cane^ 
sugar present in the food is also turned into glucose 
and levulose by a ferment called invertase present in 
the intestinal juice. Milk sugar (lactose) is similar- 
ly acted upon by another ferment called iactqfie. 
These are then absorbed Jjy the blood-vessels and 
carried to the liver Where' they arc converted into gly- 
cogen, and there stored up for the future use of the 
body. This stored glycogen is let oif by the liver 
into the blood-stream as glucose, according to the 
requirements of the system. The glucose contained 
in tlie blood-stream undergoes combustion for the 
production of heat.'>and energy. This burning of 
sugar in the blood is helped by insulin which is an 
internal secretion {hormone) of the .pancreas. If 
from any cause, less insulin is produced in the body, 
or it' the liver fails to convert the whole of the sugar 
contained in the digested food into glycogen, blood- 
sugar is increased, and when it crosses the thresh- 
hold level of the kidneys^ sugar appears in the urine 
constituting the disease known as glycosuria or 
diabetes. , 

As already stated, the large iitiestine docs not 
take any part in the digestion.of food. It^ main 
function is the storage of frcces and tlK?ir evacua- 
tion at due intervals. Absorption .of fluid (water), 

’ salt^ and glucose, however, goes on slowly in this 
part of the digeiAive canal, and the secretion from 
its glands, mixing with'the contents, ilhparts to it 
the peculiar fa'cal*odour. The foecal matter by ab- 
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’sorption of fluid gradiTally obtaifls its usual consis- 
tency as it reaches the yecfttw* which is guarded by 
constricting muscular fibres at its lower end (called 
Ihe anus). .The nervous mechanigin in the »ecfu.m 
is stimulated by the presence of accumulatod fceces 
(which act as foreign matter), );he musftular fibres 
arc relaxed 'by reflex action and defsecation takes 
place in propgr’tjme. • 

Excreta should contam no ’digested food, but 
only its undigested residue. But owing to faulty 
digestion, ingestion of unsuitable food and ofiher 
causes, more or less undigested and undigcstiblo 
food is often found in the fu'ces. It is also mixed 
ui) largely with intestinal epithelium and bacteria, 
the latter form'ing abojit one-thiri^ of its* total 
weight. The undigestible food^consists mostly of 
cellulpse which adds to the'bulk of the excreta and 
helps as a nllicjianical stimulant in the evacuation 
of the bowels. A certain quantity of ceyulose 
should, therefore, be present in our food for Telief 
of constipation and may dfest be obtained by taking 
a liberal quantity of fresh fruits and vegetables 
Vegetarians throw out a ipu’ch larger quantity of 
fmcal matter than persons living principally on ani- • 
m’al food. The question of dispo.sal of human excre- 
ta is, therefore, much, more complex in a tropica! 
country where people .live mostly on vegetable- food 
than in teiflperate and cold climates where meat and 
other animal foods are chiefly used. 
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Data for eoNSTRubiioN of a Proper Dietary — 
Table of Pood-values, ' 

We now propose to consider in what propor- 
tions the different nutritive principles of food sliould 
be present in the dietary of a person engaged in ordi- 
nary pursuits of life in order to maintain health and 
physical fitness at the proper standard, Wc shall 
also deal with the quantities of different food-stuffs 
which would syppl}' those principled in the required 
proportions. 

We have already indicated that we need food in 
order (1) to promote groviiih and help rdjiair, and (2) 
to supply heat and energy for internal and external 
work.*' Various methods based (1) on experiments 
on human beings and lowdr animals, (ij) on clinical 
ol)servations, and (3) on an examination of exten- 
sive statistics of dietaries in use among large coin- 
• munities of men in different parts of the world en- 
gaged in various pursuits of life, have been sug- 
gested for arriving at a correqjt solution as to the ac- 
. tual quantities of the various nutritive principles re- 
quired by men and women living under varying con- 
ditiops o/ life and climate. For obvious reasons, 
done of these methods can bo pronounced as abso-'* 
lutely correct, although q^h of them possesses 
speqial value of its own. T do not propose to enter 
into a detailed ponsfderaflon of these methods in the. 
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* short course of my lectures. I Shall make a passing 
reference only to their more impoitant features. 

In order properly to understand the principle 

'underlying .the construction of d^ptaries. for*in3ivi- 
duals as well as for communities, the metahplic acti- 
vity of the body should engage* our firsf considera- 
tion. Thtf word metabolism “ is used to express 
the Sum-tot^.!* lof the chemical changes that 
occur in the living* tissues,." Metabolic acti- 
vity is lowest when , the body is in com- 
plete U’est and without food. At* such a time, 
the heat-production and mechanical work due to the 
activity of- the various internal organs, such as heart, , 
lungs, brain, etc., are at the irreducible minimum 
and the influence of foo^ as a stimulus (knmvn as 
its specific dynamic action) is ‘absent. This lowest 
rate pf energy-exchange is What is called basal meta- 
bolism, which .furnishes the starting . point from 
which proceed all calculations of the nutritijre re- 
quirements of an individual. It is expressed Iqjfchc 
number of units of heat,' known as calories, liber- 
ated from the body of an individual per hour or per 
day. The rate is proport^nal to the surface-area of 
the body, age being one of the determining factors. * 

It has been estimated that the basal metabolic 
rate of a man betweeq the ages of 20 and 50, ,with 
a body of average size and'weigh^, is approximately 
39-7 calorfes per hour per square Ineter of the body- 
surface. A mefter is a French measure of length 
^nd is equivalent to. 39-3 Eng]i«h . inches. • The 
•figure for women is aboutfc36-9 calories only. A ca- 
lorie is defined as the aiflount of heat needed to saise 
Jdie temperature of one kij{|>gramme pf ,water from ' 
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0*^0. to 1°C. The' above rates have, for all practi-’ 
cal purposes, been found to be constant. A rough 
estimate of a person’s basal metabolic activity can, 
hoVvever, be made from his body- weight.” The basal* 
metabolism for 24 hours of an adult person of average 
weight and size is Approximately 24 calories' per 
kilogramme of his body-weight or 1 calorie per kilo- 
gramme per hour. It should bem’oted that, al- 
though, for clinical purpo'ses', the body-w'eight of an 
individual may be made to serve as a convenient 
basis for ascertaining his metalxilic activity^ for a 
scientific study of the subject, the surface-area should 
form the safer criterion for making .lire calculation. 

In estimating a person’s fuel requirements, 
there -should be added to the number of calorieA, 
necessary for basal Metaholwn, a sufficient number 
of calories to cover his ordinary activities and tlfe 
particular work in which he is engaged. P'or ins- 
tance^ the change from a lying-down posture to 
sitting on a chair, or the mere abt of standing, 
materially increases the metabolic rate ; this in- 
crease has been estimated as 10 per cent, of the basal 
figure. The act of getting out of bed and dressing 
.is estimated as adding about 150' calories. Walk- 
ing -along a level road- at the rate of three miles an 
hour (the maximum of economic velocity) necessi- 
tates a metabolic increa.se of 11. calorie an beur for 
each pound of body-Aveight moved. This* applies to 
the carriage of extra w'eights in the same measure as 
It -applies to body-weight. , • 

Carpenter found that the work of typewriting v. 
resulted in an increase ol from 80 to 70 per cent, 
in the total metabolism %bove that of tbe resting^ 
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TKsriods, i.e., an average increasckof al)Out 50 per. 
cent. ■ Tlie variations poted hi different persofis 
were due to differences in facility and, therefore, to- 
effort. ■ Thf following two tables give the nunjhpr 
of extra calories required j)er hoflr by • men and 
women of the West to meet the idemandf^ oif energy 
made by various occupations : — 


TABLE 11. — tLxtra vaioriet per hotir attribulahle 1o 
Occupation}; of Men (G. Lusk — “ Science 
• of Nutrition ")! 


Occupation of Men ] 

• 

Ext];p Calories of Metabolism 
per hour due to Occupation 

Tailor 

44 

Book-binder * . 

81 ^ 

Shoe- maker • ... 

^ *90 

Metal-worker filling and hammering 

141 

Plinter of furniture * 

145 

Carpenter making a table 

164 

Stone-mason chiselling tombstone .. 

300 

Man sawing wood 

878- 


■r 


Table lll.—*Extra Calorias per hour attributahh" to 
Occupations of Women (G. Lusk-^ 
“ Science of Nutdrition ”). 


Occupation of Women. 


SeamstrosB, needle-'work ... * 

Typist, 50 words per minute . 
Reamstfess, usieg sewing machine 
Book-binder 

Housemaid (moderate 'work *) 
Laundress (moderate work *) 
Housemaid (hard work *) ... . 

, Laundress (hard work) 


Extra Calories o( Metabolism 
•per hour due to Occupdlion. 


6 

24 

67 

63 

81 

124 

157 

814 


* Cleaning windows and floors, scouring knives, forks • and 

jppoons, scouring copper and iron pots. ** 
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According torSf'insum’s estimate, the calorific 
requirements for adults are : — 


1,000 to 1,200 calnries 
2.00(1 to 2,600 


3,600 * r ,, 


6,600 


8,000 


For a person at absolute rest 
in bed. # • 

For men ^engaged m light 
work, such as professional 
duties, office work^ etc. 

For a man engaged in hard 
manual labour. 

Constitute thb fighting ration 
of .the* Armies* of the 
limted States, Oreat'Bn- 
tarn and Germany. 

For an Arctic explorer 


For an invalid, 1,500 calories are usujilly re- 
quired. 

The caloric .requirements of children, taking 
surface-area as the basis for calculation, arc higher 
than those of a grown-up person.. They may be 
roughly put down ^s follows : — «- 

700 to 1 ,000 calories Up to 1 year of age. 

1,200 ,, U'rom I ‘to 2 years of ag« 

1,600 ,, From 2 to fi^rears of age. 

1,600 U) <2,600 ,, From 6 tor 10 years of ago 

The following table compiled from McLester’s 
beek on “ Nutrition and^ Diet ” shows the total 
fuel requirements of people engaged* in various oc- 
cupations. These are figures of Becker and Hama- 
lainen which arc generally accepted : — 


Table IV 


Occupations. ^ Calorie,. 



; ^ 

For Men 

‘ 

Tailors 

2,600-2,800 

Book-binders 

' 3,000 

Ghoo»maker8 

8,100 

^ . Metal-workers 

. 8,400-3,600 

Painters • ‘ •... 

3.500-3,600 \ 

Cabinet-maker^ ... g.. 

1^. do. . 

Farmers ... <<•» 

« Do. do. 

w Stone-masons 

I 4,700-6,200 

Wood-sawers ... • ... 

6.500-6,000 

1 — I-,- ■ '■ — ■ 
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Table IV — iconU.) 


Oocupations. • 

^ Calories. , 

For Women : — 

1 

• Sean&BtreB# (with hand -needle) 

.2,000 

SeamstresB ^with machine) ... 

. 2,100-2,300 

Book-binders ... ...« 

Do. • do. 

Household servants 

2,600-8,200 

Washer- women 

• 2.900-U.700 


There is.another method whereby the food-re- 
quilremeiits of an mdiviflua^ can be ascertained with 
a reasonable degree of acCyracy, 1[f we experimen- 
tally determine in the laboratory the amount of the 
various Vaste-products daily thrown hut of our Sys- 
tem, it would give us a fair idea oj the amounts of 
the nutritive principles of food which would be re- 
quired in 24 hours to ‘make up the loss. In addi- 
tion to this, due allywanco for extra quantity of pro- 
tean and energy, in the case of young persons and 
children must be iSade to su*pply building materials 
in the growing period of their life and to meet the 
incessant activities of youthful life. By the use of 
an apparatus called the Respiration Calorimeter* 
amount of carbon thrown out of the body in th^ 
form of carbonic acid gas in 24 hours can be ac- 
curately determined, andi the amount of heat 
evolved out of the body during the same period can 
also be accurately measured add expressed in calo- 
ries. This heat is produced by the slow combustion 
in th^ Blood of the protein" fat and carbo-hydrate 
constituents of our food. The salts and water take 
no part in its generation, and the vitamins* stimu- ^ 
^te the metabolic acti^ty only. , • , ' ' 

By estimating the amount of urea and other 
nitrogenous waste-producis of thq body, we can find 
out the amount of nitrogen daily eliminated from our 
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Bj:stem. This amdhnt must be supplied to tlie body' 
in the shape of ji^otcin alone, contained in our food, 
as no other pririciples of food contain nitrogen. 

.^Sy the use .of another apparatus called the 
" Bomb Calorimeter," can find out the amount 
of heat in calories yielded by a given weight of the 
different food-substances. It has .thu^ ‘been ^ascer- 
tained in the lal>oratory,,tha\, one ‘gramme of pro- 
tein yield 41, one grapime of fat 9-4, and one 
gramme of carbo-hydrates. 41 calories of heat, 
water-free. Tf'we, therefore, determine tlie i)er- 
centages of protci^, fat and carbo-hydrates contain- 
ed in oiir various food-stuffs, we can easily calculate 
till; amount of heat in calorics which a wejUhi^' 
quantity (say„an ounce) Avould yjeld on combustion 
and this would help us in fixing the quantities Qf 
the different kinds of fbod-stuffs we w'ould daily re- 
quire to supply the energy-needs of the body in the 

differant conditions of life. 

• * 

•« It has been experimentally determined that an 
kidividual of average height and weight and engaged 
in ordinary work clinpnates, on an average, 300 
grains of nitrogen, l,500^rains of*oarbon and 2,800 
‘ calorics (heat units) from his system in 24 houns. 
There should be enough protein, fitt and carbo- 
hydrates in his daily food, tcemake up this lo^s. 

As regards thb method based on an cxamiitation 
of statistics, Rosewarne in his book on “ The 
Science of Nutrition Simplified” observes as fol* 
lows: — “ Statisfical methods have been employedN 
in Dietetics and have provided extremely valuable 
guidance. The outstanding examples of this method 
is that in whibh the freely selected dietaries of 
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• special groups of people, such as a distinct class of 
workers, living under tjie same conditions^ in evety 
respect, are carefully tabulated ; the ^yerage* amounts 
of the 'different nutrients they consume are '^pjaked 
out and the l^tandard requijrements*for a definite ahd 
continuous oiitput of energy are*thereby«fixed. Re- 
markably accurate results have been obtained by 
this method,* particularly by the American Depart- 
ment of Agriculture.” 


The same author commenting on the method 
oicalcftlating dietaries, based on cKnical observa- 
tions, remarks that it provides a^reat mass of evi- 
dence, particularly concerning the relative value of 
diffilpnt food-substances. The scarcity of animal 
fats in the diet of, the people in many Eufbpean 
countries, during and after the*War, involved a de- 
ficiency of the vit'dhiins (which promote growth and 
the formation O'f bones), with the result that an 
enormous number of children became stunted and 
deformed. He further says that the study, of 
diabetes has been prolific m discoveries relating to 
the proper utilisation of protein, carbo-hydrates and 
fats, and the necessity ojf preserving a balance of 
these nutrients in the dietary. . 


Basing their calculations on the results 
of th^ above-noted Investigations, most phy- 
siologists are now agreed that, for an adult 
person of average height and weight, en- 
gaged in ordinary work and taking a* mode-* 
rate amount of exercise, the daily 'requirements 
of nutrients shouldi be fiofh 90 to 100 grammes of 
protein, 60 to 80 grammes -of fat and from 450* to 
* B 
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47p grammeB of ca^bo-hydrates, which would yield 
him an energy- value of about 3,000 calories for both 
internal and eitemal work. His daily dietary 
shpiilf, therefore^ be so constructed as to furnish' 
him wilj^ these amounts of nutrients and energy in 
order to kebp him fn full vigour of health and acti- 
vity. For people of greater height and heavier 
weight or for those engaged in hai^ ‘manual labour, 
a larger quantity of the different nutrients would be 
required, and the quantity, of daily food should cor- 
resppndingly be increased. Women usually consume 
food nearly 1/10 less in quantity than men, but 
children (being in* the growing period of life and 
being more active) require an extra quantity of both 
protein and energy over an^^ above that indicated Ky 
the surface-area of .their body, to supply the needs 
for growth and extra activities. 

From* the available data, it appears that the 
average height and weight in the majority of the In- 
dian races is lower than that of the ‘Europeans. We 
shalll not, therefore, he f&r outside the correct esti- 

r •• 

mate, if we fix 90 grammes (about 3 ounces) of water- 
free protein, 60-70 grdn^es (about 2 ounces) of 
■ water-free fat and 476 grammes (about 16 ounces) of 
water-free carbo-hydrutes as the minimum daily re- 
quirements of these three nutjpents for a young adult 
Indian of average height and. weight, enga^fed in 
ordinary pursuits of life and taking a* moderate 
amount .of exercise, which would yield him an en- 
%rgy 'Value of 2,874 calories per day. 

It should he noted l)ere that a small class of 
physiologists headed by Cltittenden maintains that 
it is quite possible \o keep oneself in perfect health 
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* and activity by consuming not^ore than half Uie 
quantity of protein (i.Ci, from* 40 Jo 60 grammes or 
about IJ ounces) usually prescribecbby the majority 
•of physioloijists. In the opinion oi Chittend^Ri^he 
large quantity of protein which is usually consumed 
by Men is not only a great waste from an economic 
point of view but it also unduly taxes* the capacity 
o£ th^ organs 0^ the system' concerned in its final 
disposal. 'We shall discuSs this subject briefly later 
on when speaking of the Befects of the present-day 
Bengalee diet. It is sufiicient for our purpose te say 
here that we cannot accept Chittenden’s view for 
the following reasons : — 

(1) It does. not receive the support of the most 
accredited authorities on* the subject *in Europe and 
in America, as ivjjl be seen, from the annexed table. 

Table Y 

Showing the daily amount of protein (in grafftmes) 
recommended by different authorities for an 
average man weighing about 150 lbs., and 
engaged in ordinary ojt/uities. 


* Molechoti 

» 

• 

ISO 

grammei 

Bubner • 


127 

do. 

Atwater 


125 

do. 

Wqlfr 


125 

do 

^ayfair * ■ * 

voit • 

• • • • 

• 

119 

118 

*do. 

do. 

Munk 


105 

do. 

Hutchineon • 


loo-iao 

do. 

0 McLeBter 


lOO-lil) 

do • 

Haliibarton ... • ... 

# • « • 

loo-iao 

Ylo. • 

Lusk 

• 

••• 

100 (?) 


McCarriqpn ... ... • 


90-100 

do. 

Chittenden ... * 


50 

do. 

Hindhede 

. Below 

40 

• 

doT 
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• (2) The habits of people all over the world in ' 
regard to .the consumption of protein-food go against 
the findings of ^hittenden. 


' CS) As Chittenden I s experiments were confined 
among a sinall numjper of people for a limited period 
only, it would not be safe to draw any^ broad and 
general conclusion from them. 


(4) The poor physical, condition of some of the 
races living in India, who habitually consume less 
than, three ounces of protein per day (but mote than 
what Chittenden considers to be the proper quantity) 
would go to negative his theory. 


* (5) Lastly, one must hav'e sufficient protein in 
one’s Tlaily di^ not only to fully meet the require- 
ments of the systenf but also to act as “ reserve en- 
ergy,” in order to keep the body always fit* and 
maintain at- par its power of resistane'e against in-, 
fection of any kind. . 

f We are, accordingly, of opinion 4hat -the safest 
course is to accept the conclusion of the majority of 
physiologists and fix 90 • grammes (3 ounces) of 
' water-fre/i protein, as the minimum daily require- 
ment for a healthy adult person. • 

f • 

Fats and carbo-hydrates act- as fuels and lare in- 
terchangeable to some extent. In a nonfial healthy 
diet, JbotJi should, however, be pre.<ent in adequate 
proportions. Caybo-hydrates are more easily burn^ 
in the system tiian fats qnd are, therefore, more 
simple and convenient soufees of heat and energy 

than fats. iWeight per weight, fat yields more than, 
• * « 
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double the energy given by- carbo-hydrates, but. 
being deficient in Oxygen, it dOesjiot readily burn 
like carbo-hydrates in the system. The association * 
<ff carbo-hydrates with fats in our fiiet mat^jjally 
helps its combustion. People living in cdld regiofis 
of the earth require more fat than those living in 
tropical regions. There are races in* the world, 
such aS the SsqifimosM who ordinarily cannot pro- 
cure any carbo-hydrate "fodd and, 'accordingly, they 
draw all heat and energy ’from* protein and fat of 
their animal diet. In a well-balanced diet, 
however, proteins, fats and carbo-hydrates, 
each and all, should find theiF place in pro- 
per proportions. Ii\ a hot country like Indi^, 
about 2 ounces of water-free fat an^ 16 
ounces of wat6r-free‘ carbQ-hydlatcs should 
constitute the minimum daily ration of an adult 
healthy person - . To this, about an ounce pf salts oT 
the various elements entering into the composition 
of the human body should be added, and abcTut 3 
pints of water, over and above that contained in bur 
food-stufis, should be drunk in 24 hours to make up 
for its loss through various* discharges from the 
body. 

* We have spoken of the nutrients as wdter-frec, 
but they cannot be had in this condition in nature. 
All our»food-3tuffs contain more or less water.. For 
example, milk contains about 88 per cent, of water, 
meat about 7Q, fish 75, eggs 74, rice 11, wheat 15, 
Gutter 10, potato 74 ^d green vegetables Irom 90* 
to 95 per cent. On an average, our^dod-stuffs con- 
tain al^ut §0 per cent, of water, so tfiat by doubling 
the minimum daily allowances of water-jree nulri- 
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ents, we can roughly estimate the quantity of food 
ab adult person should take in 24 hours in the form 
in which it is presented to us by nature. Thus we 
hind that the total quantity of food to be cdnsmned 
by aliealtby adAlt persqp in 24 hours' should be as 
shown *below: — # 

Protein-food 6 Ouncee 

Fats ... 4 „ • 

Carbo-hydrates .. 32 ,? » 

Salts « ... t Ounce 

Total ... 4^ Ounces or about 14 

♦ • 

- For every* additional pound to the Average 
weight of the human body, 1/40 ounce of protein* 
food should be added in the shape of meat, 
or fresh milk-curd (chhana). • 

Milk is the oi^y food-stuff in which the differ- 
ent nutritive principles<are present in suitable pro- 
portions tp meet the physiological requirements of 
a child, but, for various reasons, milk alone is hot 
suita/lle for adults. We must, therefore, have to 
draw the reqmred quantities of nutrients from other 
fbod-stuffs as well. None of these, 'however, con- 
tains both nitrogen and .carbon in the proportions 
which would satisfy the 'needs of the body. For 
instance,' if we take two pounds of meat, we can ob- 
tain the required amount of nitrogeh (300 grains) 
but not more than 1,80CL grains of carbon im place 
of 4,500 grains which we daily require to 'replace the 
loss of carbon from the body. Again,, by taking 
Ib^. qf rice, we can secure 4^500 grains of carboA 
but not more than 78 grains (in place of 300 grains) 
of nitrogen. We thus see that neither of these two 
food-stuffs taken alone can make up the daily loss of^ 
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these two elements froln our system. This holdlb* 
true in the case of most other kinds of food-stuffs. 
Therefore, we must have to use different kinds ^f 
food-stuffs n; such quantities as tg yield nitregqn 
and carbon in the required proportions. 

To find, this out, we must, first of all, have 
knowledge of* the exacjb proportions in which the 
several nutritive princi^esaare present in the differ-* 
ent food-stuffs used by us.* These have been ascer- 
tained (pr us by careful laboratory experiments^ de- 
termining the percentage of protein, fat, carbo- 
hvdrates, salts and water presentain different food- 
smfe. It has also been ascertained by actual labp- 
rsilory experiments how much energy is evol^d by 
a weighed quantity^ (say 1 gramme) Of protein, fat 
and carbo-hydrateg respectively ie.g., by means of 
the BOmb-c^rimeter). Having these data at out 
command, we* can easily find out, by a simple pro- 
cess of calculation, the number of grammes of»pro- 
tein, fat and oarbo-hydrates.as well as the amount of 
energy, expressed in calories, which an ounce of the 
different food-stuffs would ^supply. It is easy then 
for us to calculate* the exa(^ weights of the different 
foed-stuffs we should use daily jn order 'to obtain the 
various nutritipB principles in required quantity and 
also thg required anqouftt o/ energy. 

'fable * VI gives the percentage composi- 
tion of some* of the common food-stuffs .in daily 
i!se and the quantities (in grammes), of the three* 
important qutritive principles and thfi calories which 
an ounce of each vfould Supply. 
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‘ Table VI. 

(1 oz. = aljo\it‘ 30 grammes = J chittak.) 


« 

f 

li 

Food bti’Fps. 

Pbotbin. 

« 

Pat. 

Oabbo- 

HTDRATBS. 

■*s 

§ 

1 

s 

s 

a 

8 

k 

1 

Caloriea available 
per OB. 

Per cent. 

^8 

iS * 

•*» 

a 

s 

t 

11^ 

H 

gj 

o * 

Per cent. 

\ii 

151 

S-s 

Rice (arerage) ... 
Mutr 

60 

1-42 

0-8 

, 1 

0-28 

88-3 

98-6 

0-6 

lOO 

lOSl 

6-8 

3-1 

1-3 

0-8 

68-8 

19-4 

3*3(F) 

6-3 

88-7 

Khat 

60 

1-9 

2*4 

0-7 

73-0 

20-7 

1-3 

6-4 

96-7 

Pulses {ddh eve. 


4 








rage) 

23-5 

6-7 

2-29 

0-65 

55-9 

15-9 

7-1 

11-3 

96-26 

Wheat 

14-6 

8-9 

1-2 

0-54 

87-9 

20*86 

1-6 

14-0 

1090 

WiiitA flour 

11-0 

31 

2-0 

0-3 1 

71-2 

19-2 

0-8 

16-0 

Ol-O 

Atta (wholemeal) 

11-6 

8-8 

2-9 

0-8 

671 

19*0 

8-86 

14-66 

96-4 

Soojt (semolina) 

K-88 


238 

0-6 

47U2 

13-6 

0-61 

10-52 

76-8 

Barley 

13-7 

q47 

2-0 

0-63 

71-0 

20-60 

3-0 

11-3 

100-0 

Maize 

100 

2-18 


0-48 

64-5, 

.20-80 

1-4 

18-6 

oe-o 

Oatmeal 

12-6 

3-6 

6-6 

1-6 

68-0 

17-9 

3-9 

16-5 

10t.-4 

Arowroot 

0-8 

0-33 

0 

0 

88-3 

288 

ii.-27 

16-4 

96-3 

Bread 

8-0 

3-6 

1-5 

0-36 

49-2 

itr-g 

1-8 

40-0 

74-9 

**Roti (ohapatee) 

9-43 

2-82 

8-71 

MI 

69-20 

20-76 

-33 

17-83 

107*0 

Dibou^ 

15-6 

4-4 

1-3 

0-4 

78-4 

3(k8 

1-7 

8-9 

104-0 

Milk (cow's) ... 

3-97 

11 

4-4 

1-2 

4-6 

1-8 

0-78 

86-4 

20-0 

Mi1l»(BaRalo’B) 

4-52 

1-2 

8-2. 

3-6 

4-6 

1-4 

0-88 

81-8 

25-0 

Milk (goat’s) ... 

3-62 

1-21 

42 

1-18 

4-0 

1-21 

0-65 

87-64 

20-0 

Milk (Assi .. i 

1-70 

0-53 

1*02 

1 0-3 

5-6 

1-7 

0-42 

90-17 

120 

Human milk ... 

2-97 

0-87 

2.90 

I 0-86 

5-87 

1-76 

0-16 

88-0 

180 

Milk (coudensed) 

0-68 

2-49 

ff-90l 

1 3-35 

64-63 

16-31 

1-96 

24-94 

92-0 

Butter 

1-5 

0-3 

90-6' 

88-10 

0 

0 

1-0 

7-6 

208-0 

Ohee 

0 

0 

100-0 

29-1 

0 

0 

0 

0 

278-0 

Chhana (cui^d) ... | 

21-68 

6-8 

16-8 

5-8 

028 

0-1 

1-68 

68-72 

V80 

Dahi (curdled 










milH> 

4-77 

1-40 

3-57 

1-0 

2-8 

O-BO 

0-62 

87-84 

18-0 

Cheese 

31-0 

7-4 

28-5 

9-a" 

0 

0 

4-6 

86-0 

119-1 

Cream • 

3-7 

0-81 

27-7 • 

8-3 

. 2«8 

0-9 

1-8 

66-0 

92-6 

Qhol (butter- 





1 


V 



milk) 

3-93 

0-85 

0-6 

0-14 

4-8 1 

1-36 

0 

0 

10-0 

Potatoes 

3-0 

0-6 

0-16 

0*05 

21-0 1 

5-8 

1-0 

74-0 

27-0 

TomatSea t‘ ••• 

0-8 

0-20 

0-49 

0-10 

3 6 ' 

1-271 


94-73 

6-Oy, 


* Some emounf of ghee is i^wsjs added to whea| -flour to make 
rotees or ehapatees o 

f The percentage of fat in these appears to be too high ; prob- 
ably it includee other matters, such as j^tose, mucilage, etc. 
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* The pArcentoge of tat tSeee appears to be too Ingh ; {ir'.'b 
ably it includea other msttera, such as pwtose, mucils^, etc. 
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Ta;»ll Xl—riconcld.) 



Proipin. 

Fat. 

Cabbo- 

hydratbi. 


4* 

JS 

JQ 

OS 

‘F<»or)*bTori‘d. 

4 

f 

Per cent. 

Grmi. avail- 
able per oz. 

a 

•u 

o 

H 

Grins avail- 
able per oz. 

Per cent. 

Grms. avail- 
able per oz. 

Salta per cent 

Water per cei 

Calories avail 
per oz. 

Cocoanut kernel 

6-94 

17 

53-14 

15-: 

6-46^ 

1-6 

1-39 

19*03 

148-7 

Cocoa nut water 
(freHli) 

1-41 

0-4 

1 

0-4Q 

0-1 

2-39 

0-7 

0-63 

95-52 

3>4 

Groun'l-nuta . • , 

2618 

6-8 

43-81 

n-4 

13-68 

2-3 

1-58 

26-13 

167-0 

Alm6nda 

24-2 

6-7 

58*7 

.5-2 

7-9 

2-9 

2-9 

5-1 

176-9 

Walt at 

u-e 

4-8 

62*6 

19-0 

7-4 1 

4-8 

2-0 

;‘-6 

208-0 

Kaisins 

2-8 

0-73 

3-6 

0-98 

44-2 

116 

... 

... 

99-8 

Dates 

1-6 

0-3 

0-87 

0-25 

56-7 

16-2 


... 

68-0 

Eggs (duck) 

13-3 

8-8 

14-6 

4-1 

0 

1) 

1:3 

70-6 

52-1 

Eggs (bco) 

18-5 

3-8 

11-6 

3-8 

0 

i) 

1-0 

73-5 

44-9 

P6hi 

18-85 

4-9 

9-68 

21. 

0 

0 

1-42 

74-60 

39-5 

Kot 

17-73 

6-0 

0-42 

0-12 

0 

1) < 

1-06 

81-83 

2P4 

Magoo\' 

Bheih 

19-49 

5-6 

06 

,0-14 

0 

0 

1-3 

78-86 

99-8 

16-96 


4 12 

1-2 

(f 

0 

0-84 

77-29 

30-0 

Hilsa 

14-86 

l2 

9-28 

2-6 

0 

(1 

0-96 

76-33 

40:9 

Topaa (mango 
* Osh) 

16-70 

4-7 

4 12 

1 2 

^ • 

0 

0 ‘ 

0-88 

77-82 

30-4 

Lobster (flesliy 
portion) 

15-45 

4-4 

0 48 

0-14 

0 

0 

0-90 

83-05 

10-3 

Deef 1 

20-6 

6-8 

3-5 

•99 

0 

0 

1-6 

74-4 

27-0 

Pork* 

9-8 

2-8 

48 9 1 

13-9 

0 

0 

23 

39-U 

140-7 

Oro/)t'a OpmIi 

(^4-96 

68 

2-5 

0-7 

0 

0 . 

1-2 


34*4 

Mutton 

16-0 

3-8 

16-0 

3-8 

0 

0 

1-0 

52-0 

49-4 

'Fowl 

23-1 

6-1 

3 1 

0-7 

0 

o'' 

l-\l 

70-0 

31-0 

Duck 

20-7 

6-8 

10 6 

2-94 

0 



• • 

60-0 

Venison 

19-7 

6-8 


0-6 

0 

' 0 

i-i 

76-7 

28-6 

Hiigar 

0 

0 

0 

0 

96-6 

28-1 

0-6 

3-0 

115-2 

Qoor 

0-28 

O-OH 

0 

0 

80-2 

26-0 

... 

... 

107-0 

Molasses « ••• 

0 

0 

0 

0 

69-7 

20-4 

3-4 

23-4 

83-6 

Madhu (hoDpj) . 

0-4 

O-lf 

0 

0 

76-18 

20-21 

i-65 

20-26 

81-0 

Sandeah (best) 
Jam' 

18 17 

6-0 

10-75 

6-7 

40-18 

11-6 

112-9 

0-21 

006 

••• 

« 

71-7 

19-81 


... 

79-0 

Marii)alade 

0-21 

006 

■ ••• 


71-6 

19-41 

... 

T,, 

78-0 

Cocoa 

14-0 

4-6 

48-0 

14-0' 

i8-n 

6-2 

5-0 

6-5 

166-2 

Mustard oil 

0 

0 

98-0 

28-0 

0 

t) 

(1 

0 

262-0 

Ooooanut oil 

0 

0 

98-0 

^•0 

0 

0 

0 

0 

252-0 

Cocogen < 
Gioun(l*nutoil .. 

0 

0 

98-0 

28-0 

0 

0 

0 

0 

262-0 

0 

0 

98-0 

28-0 

0 

0 

0 

0 

262-b 

Oliveoil 

0 

0 

98-0 

‘28-(5 

0 

0 

0 

0 

252-0 


We have now got newly all the nc'cessary data 
for the cOnstniction of a suitable dietary. Besides 


CONSTRUCTION OF A PROPER DIETARY (>7 

these, we have to take note of certain factors other:* 
than the mere physiological needs af the body into 
our consideration. Thus, a dietary may be quit^ 
good from tfig physiological point qf view, 
may not be found suitable* oh economic grounds. 
Again, the habits of the individflal, his* idiosyn- 
* cracies, his religious convictions, his social customs 
and-eveft prejudiccMs, the»law of demand and supply 
— all these have their bdhsibTg on the consideration 
of this question, as well foj* an individual as for the 
commumty at large. We shall confine ourschres 
here to the construction of a dietary for a healthy 
young Indian adult, engaged in orefinary pursuits of 
life and doing a moderate amount of exercise. 

Taking aft the above .factors into, our oensi- 
(leration, and keeping in view the minimum daily 
requiregaents of the differenlT nutrients previously, 
discussed, we“give a table below (VII showing the 
quantities of the different raw food-stuifs that wpuld 
be required by a*young healthy Indian adult in *‘21 
hours. This will give him fSbout 90 grammes of 
protein, from GO to 70 grammes of fat, about 475 
grammes of carbo-hydrates, *aBout an ounce of salts 
and about 2,854 calories. He can prepare a varie- 
ty oT dishes out of these materials according to his 
, taste and habits and takg them in the course of 'the 
two large meals in the morning and evening and 
one or Wo slnall meals at intervals. * It will be seen 
at once that there' is a good admixture of both ani- 
mftl and vegetable proteins in this, d.ietary. For 
those who are pure vegetarjans, fish'pr meat may 
’easily be substituted by 'milk, or by dahi and 
fchhana (fresh milk-curd). Those wl^o drink tea 
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b^uld add from 3 lo 4 ounces of milk to this diet. 
The total cost weuld not exceed As. 8 per day, 
an^ incidentally, it may be observed here that in 
thgSfr^ays of higli prices, a healthy nqurishing In- 
dian diet cannot be obtained at a less cost. Parents 
and guardihns and' the authorities of hostels 'and 
messes should remember this fact and t$ec that a 
little more money is spent on^the head of diet*of wir 
young men. The inpney^hils spent will be a profit- 
able investment in the long run 


Table VII. 


% 

Food-stuffs. 

r 

« 

Quantity in 
ounces 

• 

Protein in 
grammes. 

^ CB 

s 

r ^ ^ 

Carbo-hy- 
drate ID 
grammes. 

Calories 

1 

• 

Bice 

^ 

i 

6. 

12-6 

O'va 

138 

674 

A^ta (wheat-flour) • 

10 

36 

• *8-7 

201 

, 1,000 

Dal (Pulses) » 

3 

18 

24 , 

rt 46 

276 

Fish j 

5 

20 

11^ • 

0 

278 

J'otato 

6 

0-6 

3-1) 

36 

1 l50 

Oihfir ^getaliles 1 

8 

3-0 


20 

1 80 

GJufe 

i 

.. 

14 ’5 

.. 

! 135 

Mustard oil 

1-. 


29-0 • 


1 252 

Ifeigar § 

1 

■ ■ 

*•• 

?7-3 

i 100 

Balt 

1 



... 

' 

Spices 

Asjiecessary. 



1 

Total 

m 

90-0 

‘ 69-32 

468-3 

9,854 

• 





• 


♦ As atta (wheat-flour) contsins nearly ttfrice the amount of 
protodi us that rontained in rice, it should replace rice in one of the 
chief ipoals of the Bengalis. If it is found impossible to do^so in any 
case, the same quantit}^ of rice should be allowed. c 

i For vegetarians and also for the purpose *of introducing 
variety in the ordinary diet, say, for two or tljree days in the week, 
fish iwiy br replaced by 4 ounces of chhana (fresh milk-curd) and 4 
*oi|nces of dakt, or by half a seer (one pint) of milk. Fish may alWo 
be replaced by an equal quantity of dieat or by two eggs, twice a 
week, if eo desired.* 

t Green leafy' vegetable shM^ form^ a good fiortion on this 

hea^. 

§ A pait of atta may be replaced by soojt, and halooa, made of 
it with sugar ^Mid ^bes, may f<arm a good tiffin. 
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Generally speaking, the people of India are 
fond of milk and milk-products, Jhere being maitly 
who cannot do without it. Now-a-days, milk i>< 
fconsidercd \p be a very important article of fynd^))’ 
most physiologists in Europe and America and 
arrangements are being made for an inw-cased sup- 
ply of pure milk in those countries. For those In- 
dians “who canYi{»t do.without milk, the following 
dietary will be found nititHblc, its nourishing arffi 
energy value being practically the same as that 
showmin the previous taW : — 


T>blb vin. 


Food-eituffs. 


Rice • • 

Atia 

Dal 

Fieb or Mcaf 
PoiatoeB . * 

Other vetfetahlea 
Ghee * • . 

Oil 

Milk . . 

Salts «... . 9 , 


Efaily Qmintily in 


6 • 

10 

2 

5 

4 

4 

0-75 

0-76 

20*0 

1*0 


Some of the modifications suggested in th‘e nofe; 
annexed ^ the previous table apply to the presenl 
case also. 

• 

McCarrison, in l^is little book on “ Foody iiss 
given the following table showing ‘the kind and 
quantity of food taken Jby certain races of Northern 
India which keep them healthy and fit^r — ’ 
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Table IX. 


Food-stuffs.^ 

Amount in Ounces. 

^Afta 

12 , 

Blco (homo-poanded) 

* Dai 

C 

1 * 

Meat (mutton) ... 

3 

Milk , . . 

'20 

Vegetable oil 

1 

Ghee 

1*5 ♦ 

Jlo(lt vegetables .. 

# s • • 

Cabbage 

• « B 

Mango ... ^ .'..It 

» A 


The above diet'ary 'would yield about 95 
grammes of protqin and 2,900 calories. » 


' Hutchinson lays down the following dietary 
for a healthy young adult Englishnijan (weighing 
'abogt 150 lbs.) in ordinary activity and taking a 

moderate amount of exercise ; — 

. 

Table X. 


f Food-8tuffH. 


r Bread 
Mcft 
Bifl-ter 
• l\riaU> 
Milk 

^ Eg«8 (3) 
Cheese 


Bully Quantit 3 i.iii Ounces 

16 


IG 

10, 

4 

3 


The above dietary 'would yield about 120 
grammes ef protein. . » • 

With the above, some green- leafy vegetables 
like salads, vinegar, comnqon 'salt and condiments 
(mustard, pepper, etc.) are to be taken. • ' 

Adjuncts to food . — ^We shall now consider cer- 
tnjn sdbstances which are invariably used all over ' 
the world as adjusts to food. (These consist of con- 
diments, vinegar, pickles rftid chufneys, tea, coffee 
and cocoa. •A sparing use of any of these articles 
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would produce no harm to the System ; ofi the other 
hand, 'used in moderation, they'pn^ote appetite and 
cause increased secretion of the digestive juices, thus 
helping th8 function of digestion indirectly., Cfer- 
tain of the spices used in. the preparation ^ of our 
foods act as carininatives also, 4)esides malking the 
dishes more agreeable to the palate.* The ^ fault, 
liQwever, in Ihe 5)rep<vation of some of the Indian 
dishes is that they are»t9«,*higbly spiced and, a<?- 
cordingly, are harmful to’the digestive organs. Ex- 
cessive use of such condiments as iqustard, p§pper, 
ginger, cardamoms, cinnamon, cloves, saffron, etc., 
must be avoided and chillies shouM be very sparingly 
used. Chutneys, made of green mangoes, limps, 
• tamarind, g/cen- plums, amra, and other aci^ vege- 
table fruits, promote appetite,* .increase the alkali- 
nity of the blood ajid prevent the incidence of scurvy. 

Tea and coffee possess no food value, but act Us 
stimulants only. Their active principles are theinc. 
and caffeine respectively. They are not neeVsar}' 
for the maintenance of ourdiealth. They are pleas- 
ant and agrcca*blc drinks whcn<taken in moderation, 
but their excessive use leads to indigestion, sleep- 
lessness, nervous *irritabilily and palpitation of th(' 
heart. Cocoa contains a large percentage 6f protein 
and fat and itT therefore, acts both as a food and as 
a mild stimulant. . But ils value as a food in th(' 
quaiftity in which it is taken is riot appreciable. Its 
active principle is theobromine which is a milder sti- 
ftiulant than either th^ine or caffeine, * . . “ 

Drink . — ^The best drink is waW'! We require, 
on an avefage, from 3 to*4 pints of’ water daily tf) 
replace the loss from the body. It helps to flush the 
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system, getting rid''of the waste-products of the 
body thrQugh the, various climinatory channels. Too 
large a draught of water immediately after meals 
should be avoided, as also iced drinks. * 

Alcohol as a drink is' most harmful even in mo- 
derate doses. It hUs no food-value as was Wlieved 
at one time. It first acts as a stimuladt, and then 
depresses the system. Its value is medicinal and 
should not be used' except* uiider medical advice. It 
Jia^ no place in the dietary pf a healthy person. Even 
prolonged usei of alcohol in moderation produces de- 
generative changes in the digestive and other vital 
organs of the l>ody and leads to chronic dyspepsia 
and other serious troubles. • ^ 

Aerated waters are good when used in modera- . 
tion. ■** , 

• Water of green cocoanut is largely, used" as a 
drink in rhany parts of India. It is a refreshing and 
coolij^g drink and as it contains both, protein and fat, 
it >3 largely used both-as a drink and. food in fever 
oases. It caui^os a t)arger flow of urine and checks 
vomiting. , ^ 

Ghol (butter-milk) fe largely' used as a cooling 
drink in* health as well as in sickness. It is a very 
refreshing drink and is food also in fever cases and 
in some forms of howel epm^aints. , 

Sherbets are cooling drinks made* of sugar- 
can^y or of fruit-juices and sugar,* and are largely 
'used, iced, in the hot weather throughout Indi^l. 
Artificial fruii syrups are generally made of essential 
oils, invert sugar, saccharine and water. These 
possess litQe food-value and should better be avoided. 
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Acid-forming and* base-foftning diets . — There 
* • ••• 
are several food-stuffs which, whan digested, go to 

increase tht acidity of the blood and there are other 
kinds which* increase its f^lkalinit^. The first are 
call^ acid-foiling ” foods, the second, " base- 
forming.” ‘Human blood is by nature alkaline in 
character. Wheh acidk forjja in the body, the acidU 
ty of the blood increases,* which is not conducive to 
the preservation of hcaltB, for it heljps the incidence 
of certain diseases in the body. For example, in 
certain diseasea of the kidney, such as Nephritis, 
.tjie increase «f acidity is a source of considerable 
’ mischief. On the, othef han(h in cases ot high 
Mood-pressure; b|isc-formiag foods give consider- 
able relief. •‘In Table XI, a list is given of the aci8- 
forming land base-forming foods. Generally, it may 
be said that fish, meat, eggs,^ rice, dal and flour ,in- 
crease acidity,* while milk, fijiits /ind vegetables 
help the formation of alkahnity in the system. 
Thus we see that both in the case of a meat diet, 
consisting of njeat, fish and eggs, and In a vegetarian 
diet consisting largely of rice or bread and dat, it is 
necessary to take an adequate quantity of fruits and 

vegetables, fpr,- otherwise, the blood will get more 
0 • # 
acid in character rendering it pos§ible for certain 

serious maladies to attacl^the systeih. 


10 
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Table XI. 


« Acid-formiDg food. 

Base-forming fopd. 


Milk 

Fwh . 1 

1 Apples 

Plantains 

Oatmeal * < 

1 Oranges 

lllM 

1 Lemon ^ 

Indian and English bread 

Nnts' ’ 

Dal 

1 lUisina 

Qround-nut ' r i 

i* r| 

• 

1 , * Cabbages 

I Cauliflower 

, Lettuce 

Beet-root 


Moola (radish) 

Carrot 

X 

Celery 

Peas « 


Kidney beans {sim) 

f. 


Among the hase-fovming food-stuffs, apples, plan- 
tains, oranges and potatoes are the- best for neutral- 
ising the acidity in the system. 



CHAPTEB VIX 


A Brief Survey of Some of the Common 
Fooo-Stufps? 

• Milk. — TfieJ first f)lace for consideration should 
be given to milk, becaftae**t is^thc only food which 
contains all the nutritivejirinciples in proper projjor- 
tions dhd is designed by nature for4he support of 
young children. There are, however, several objec- 
tions to the use* of milk as the sofe food for a grown- 
up person. ^The coiUposition of milk is practically 
the same in all animals,* though the, propoition of 
the nutritive prirfciples varies. * 

While- milk and its various products form •a 
very important constituent in the dietary of all 
nations, they, are indispensable in the case of 
Indians. What meat is to Europeans, milk* is 
to Indianti. A large proporti|n of, the people 4)f 
India do not touch meat, .fish or eggs ; accordingly, 
the principal source of preftein and fat in their daily 
diet must be found in milk or one ar other of its 
products. Oiling to its dearness and the difiQculty 
in obtaining milk qf good, quality, the present-day 
diet*of Indians of small means SViffers in its nutri- 
tive value aiUd thus has a baneful ipflucnce on their 
physique and physical qualities. * . . • 

Two kinds of milk are in use *111 India — cow’s 
milk and buffalo’6 milk. The specific gravity of 
good cow’s milkf should not be below 1(^28, and the, 
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•percentages of fat and non-fatty solids should not be 
lower than 3'5 and 8'5 respectively. The figures for 
tljc buffalo milk should be 6 and 9 respectively. 
Buffalo milk is, thus twice as rich in, fat as cow's 
milk and is unsuitable for youngs children unless 
largely diluted wit'h water. 

The chief adulterant of milk ^is ^yater. Some- 
times, dirty water is us(jd fof this purpose, and such 
milk often becomes, the bfiiricr of infectious diseases 
such as cholera, typhoid fever, etc. The extremely 
insafiitary condition in which cows are generally 
kept and milk is (jrawn and sold in this country, is 
another potent source of infection 'of milk. Milk 
drawn from cows suffering from tubcil^ulosis, when 
used iinboi led; has .been ’ knoxyn to produce that- 
disease in children. only way to make milk 

ft safe food, specially in India, is to hot? jt befOre use. 
Boiling, no| doubt, destroys some of the vitamins 
present in milk, but it is the lesser of the two evils. 
Ai? food for infants, cow’s milk is rfnich inferior to 
human milk. • It sjould he well diluted 'with water 
and mixed with a little ©ream and milk-sugar before 
being used as infant-food. The* protein of milk 
possesses the same nutritive va^ue as the proteiri of 
meat, and is greatly superi 9 r to thal obtained from 
grains and other vegetable foods. Milk, when added 
to a vegetarian vliet, greatly enhances fts nutritive 
value. .McCallnm attributes the s^uperior physical 
' development ,and the greater stamina of pastoral 
people to their' freer use fit milk and milk-products. 
McLester^ has called attention to the wonderful 
physique apd. the courage of t^ie Arabs whose diet 
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consists in a large measure of nnilk and^milk-proH^ 
ducts obtained from their flocks’ aq,d he is of opinioh 
that physical beauty, high mental qualities and' 
longevity arg very much in evidence among people 
who own flocks and are in the habit of coqsunjing 
milk, ^rom the economic point of vicAt, milk has 
also to be recommended, as, for the value wp pjiy, 
\v(* get more'nonrishnfent from it tlian from meat, 
fish or eggs. 


(W Buffer.— Among the various products* of 
milk, we may mention butter as the most important « 
of all. (rood l^utter should contain about 90 per 
cent, of fat and 10 per cent, of water. It is 1j)c * 
^ most easily digestible form of fat and contains con- 
siderable quantities'of vitamins»(A and D). Butter 
is msyiufacturcd* n\ India bftth from cow's milk and 
buffalo milk.* .Butter from cow’s milk* is prizied 
more highly and is more co.stly. Indialis do ijpt use* 
butter so muc/t as nher which is made frofti ,it. 
The fueljvalup of both butter and ghee is higher 
than that of any other food, putter contaips more 
vitamins than ghse. • 

• /2) Ddhi. — It. is a milk-product* obtained by 

lactic acid feftnentation of milk. The milk-sugar 
only undergoes changes forming lactic acid which 
ciy:tfies tfie milk, the other 'nutritive elements 
remaining unaltered. When warm milk is treated 
with doht-ferment and allowed to^ stand quietly Sor 
about 24 Jiours, it gets purdled and solidified, and 
dahi is formed. *Man^ people prefer dahi to milk, 
as it is found ^ore easily digestible. .*Dahi made. 
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>^itb a special ferofent possesses the property of 
destroying putrefactive organisms inhabiting the 
intestinal tract. These organisms, according to 
Afetcbnikoff, hai^tcn decay and bring gn premature 
old aga Dahi made into ghol is used as' a refresh- 
ing drink Suring the hot months of the year. 

{Z) Chhana (Fresh milj{-cur 4 )*.- 70 n the a4di- 
tion of an acid (such ^ Jikne-juice) or rennet to 
milk, coagulation t'akes l}lace and its solid consti- 
tuent known 0 ,^! casein is precipitated alongi with a 
portion of fat. This, when filtered, forms the milk- 
curd (chhana) wMch is one of the, best forms of 
proteins known. It is even superior to the proteins 
of meat and fish, as it contains no purm bodies front 
which the latter are mot free. It should enter large- 
ly into the diet of the* Indians who live chigAy on 
vegetable ‘foods. It is also an cconomitjal food, for 
ther^ is nothing to be rejected in the shape of refuse, 
as i#thc case with meat and fish. Sweetmeats made 
^f chhana are largely used by weH,-to-dp .Indians. 
The two most* frec^uently used are sandesh and 
rasagolla, and the lirst ^s the best of all Indian 
sweets Ijpth from viSw-points of nutrition and diges- 
tion. Best sandesh contains al) 0 ut ^3 per cent, of 
protein and 18 per cent, of fat. It woul^ much 
improve the dietary of Indian students jf 4 ounces 
of chhana are ad'ded to their daily food, the average 

.cost* of which is about one anna only* % 

• • . • 

(4) Cheesft . — It is obtained by adding rennet 
to ,milk and subjecting the* solid curd to a kind of 
fermentation, j)re8sure and procesj of drying. It is 
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a highly nutritious food yery seldom' used Indians^ 
but extensively by Europeans. ‘ Ijj contains mor^ 
protein tl^n meat, fish and dal and is also rich in 
fal. • SometTqies a poison (called Tyrotoxicon) is 
produced in cheese andvgi^es rise to symptyms of 
cholera. ^ It is not an easily dige^ible artficlc. 

, (5)* Ghee* — Ijjt is o|)tained by heating butfcr to 
a moderately high temper»l{Lire and straining th9 
melted stuff. It is considered to he an indispensable 
article af diet in ’all Indian households and right- 
ly so. It is the most easily digestible of all fats 
and contains a good quantity of vitamins (though 
less than buttp). It is. the best of all strength-giving 
^wds. Good ghee should^ be whitish or yellowish 
and granular in .appearance, «witli *an agreeable 
odour.. No article of food is*so much adulterated in 
India as ghee* .All kinds of animal fats and vege- 
taljie oils, edible or inedible, are used asl adulterants 
of qhee. Wha|*is sold in the market as " vcgeftibje 
ghee ” or ‘‘ hanaspati ghee ’‘*mntains no ghee at 
all ; it is manufactured either from ’vegetable oils 
or animal fats and. it contains bo vitamins. Ghee 
is largely used for the preparation of Indian food of 
all kinds. Wqjl-to-^o Indians use it freely with rice 
and also with wheat-flour to make loochis, parotas, 
chapaties and cakes of* other kinds. 

. • 

(6) Condensed milk. — ^It is milk thickened by 
b^ing heated in vacuum with or without the addhion* 
of sugar. Some of the varieties arci^eficient in fat 
and they generally iack hi vitamins. They may be 
used where fresh tiilk is not available. ,* 
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J'C, Meat. — The next impwtant item of food for 

our conaideratioo' should be meat which isf tbie chief 
Pfotein-food of man all over the world. T&ie protein 
of,meat is easily, digested and is readily assimilable. 
Butcher’s meat (e.g., bfecf, muttpn, pork, goat’s 
flesh, etc.) gJso called red meat, is less easily diges- 
tible than white meat which belongs t{) the domestic 
/owl. A too liberal usg of ‘‘meat' in' the tropical 
climate should ho avl^ided as far as possible. 
One should take great care in the .selection of meat, 
as ti, often harbours dangerous parasites and 
microbes. Flesh ()f diseased animals (suffering from 
tuberculosis, anthrax, rinderpest, Otc.,) should be 
reject^. Different species ot tapewofm and otlicr 
parasites are known to irifest pork and beef ; such- 
meat. when consumed, produces'* tlje corresponding 
disease ip man. A thorough insi)ecj,ion 'of the 
animals be:|ore slaughter and of ^arcass and meat 
before sale should be made by the. officers of ‘the 
Hfcalth Department and diseased meat should be 
destroyed at otice. V Meat should be' welf-cooked, as 
otherwise, the paraiites «and microbes present in it, 
are not killed. Hopetimes, poisons of an alkaloidal 
nature, 'called ptornaines, are developed in meat in 
which decomposition has se^ in. Tfiis poison is not 
destroyed by cooking. The .consumption V)f such 
meat gives rise to severe gastro-intestindl disorders, 
often attended with fatal results. ' ^ 

Meat c^'tr,acts, soupsj etc., contain little 
nourishment. •* They act, as stimulants Dnly. 

. Fish, — We shall next 'consider fish which ranks 
next to meat jas a nourishing anWal food. It is 
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less stimulating but more easily digestible than 
meat.' For the rice-eating people of Bengal, ' 
constitutes a very valuable protein-giving fobd. The 
bc'st'iish iiF Bengal is rohi which contains about ‘18 
per cent, of protein and about 8 ^r cent, of fat. 
Hika generally tTontains a largeisquantity of fat and 
is, thefBforc, somewhat difficult to digest.^ Koi, 
niQgoor and tingle contain less than 1 per cent, of 
fat and are, therefore,* ^^trjfely used as food for ift- 
valids. Fish is not an ecdhomical food ; the wastage 
in bones, scales,* etc., is about 60 per cent. ^ 

Lobsters and crabs belong to the Crustacea and ' 
are difficult to digt^st. Their cohsumption is some- 
times followed by wheal-like eruptions. • 

Fish generally does pot carry infecTion except a 
few tribes. ^ It ra]3idly undefgoes decomposition. 
Putrid hsh. is pdi^nous. baited and dried fish are 
less nutritfbus dihan fresh fish. Tinned 'fish some- 
times gives rise to symptoms of poisoning. • 

Fish oil is full of vitamins, codliver oil t)Qing 
the best of the.. Jot. Fish-roe |ilso ^ntains a gogd 
quantity of vitamins. 

. Egg . — Next to milk, egglis another .complete ' 
food.* It is full of .protein, fatand vitamins. Very . 
valuabje salts of phospiiorus and iron are present in 
the yelloTSf part (yolk) of* egg. .In a rice-dfet, a 
literal use of eggs would make up its deficiency in 
protein and fat. It should enter Ihrgely'intS the 
dietary of our young men. Duck’S ^gs are as good 
as hen’s eggs, and* being df larger size, contain more 
nourishment. Eggs should be eaten half-bofled ; , 
11 • . / 
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',hard-boil«<i eggs are„not so easily digestible as soft- 
boiled or raw eggs. Eggs are said to be /ree from 
■purin bodies, and the popular telief that consump- 
tion of eggs gives rise to gouty or rheumr.tic troubles 
does not find support in experience. 

Eggs allowing any sign of decomposition should 
be rejected. " 

. Rice. — Among the. cereals, rice is the staple 
food of the Bengali.a, tile 'Orias, the Madrasis and , 
a few other races of India. The <if op (sun-dried) 

. rice is considered to be more nourishing than the 
parboiled variety Qtiddha rice). It is the poorest 
' of all cereals in regard to its protein-contents and 
is also very deficient in fat and salts. White 
polished rice ftontaips no* vitamins ; prolonged use 
of such rice gives rise Ao polyneuritis in birds and 
beri-heri ip man. Its use should always be avoided. 

' Rice-water Vhould not be thrown away ; the cooking 
should be done in such a way that it may be eaten 
aldhg with the rice, for it contains sorfle part of the 
ffrotein, salts and v^\amin present 'in the rice. A 
disll prepared by hoofing together rice, dal, ghee and 
. some vegetables suf^i as potatoes i green peas and 
cauliflower, forms -an excellent nourishing, food 
called khichuri which should bo more largely used 
■ in Indian homes. * . • 

Rice is a valjuable economical food on accliant 
of its energy-value, and its starch is very easily 
digestible. 

As rice is poor in protgn, the diet of the people 
of Bengal would greatly be improv|d by substituting 
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wheat-flour for rice in one of the daily mearls. This 
is particularly applicalSle to young people in the " 
growing period of life. 

• ^ *EUce ie very deficient in lime salts, so necessary 
for the hones of the body. • Dal *and green le'afy 
vegetables, takefl along with rict, woulck supply the 
deficieilBy. * , 

. ?(¥here ^(^^orm% the chief part of the diet, it 
should be supplemented Ijy the use of dal, green leafy 
vegetables, milk or milk-products, fruits and nuts 
to make up its deficiency in protein, fat, salts ond 
vitamins. 

Muri- (puffed rice), khoi '(fried paddy) and^ 
chira (beaten rice) are some of the preparations 'of 

* rice largely used in Bengal for lighter meale in the 
morning and evenirtg by all clakses of people. They 
are generally tkken with' fried grams, cocoaiyit 
kernel an(f goor and the combination irf excellent,^ 
both from points of view of economy Sai nutrition. 
This is far superior to bazar ^sweets which are pre- 

* pared wftb gh££ and mustard |Oil of very inferi^or 
quality. 

Various kinds of cakes aw puddings are made 
fmm rice which a^ agreeable^ to tfie palate and* 
easily digestible. • * . 

* * • * 

•Wliunt. — Next to rice, we shall consider wheat 
wl$Tch is the staple article of diet of the people 
6f the U.P., the Punjab and some ofher provinces of 
India, and as it contains a larger amount of protein 
than rice and as it is gelierally taken along with a 
liberal allowanct of dal, the races ]ivi|fg in fbese. 
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parts are 'cf much better physique and possess finer 
'physical qualities than the people living r on rice 
alone. Wholemeal flour contains morel proteins 
and vitamins than, white flour and should^ mereYqrev 
always have preference.. Flour is made into English 
bread or into chapatces and pooris. ' Chapatees (un- 
leavened bredd) contains more protein and Idts water 
than English bread (paoroti),, but tliey^re generally 
lAiderbaked and these art;' not <30 easily digestible as 
English bread. English bread, raised either by the 
use’ of yeast or .baking powder, is fight and cpongy 
' and readily acted upon by the digestive juices. 
Chapatees, when ‘properly baked,, are- excellent 
articles of food and are highly appreciated even by 
foreign* anthorities. Eellqg says of them : — 

“ The sweetest and most wholesome br^ad is 
tfitft made drom the whole meal of the grain (wheat) 
* mixe^. with Water, with perhaps the addition of. a 
little* salt and baked in thin cakes of. small loaves, 
^read is made in tljis way by tribes of. northern 
India.” 

, English bread ^houlH not be eaten hot. It 
should b6 allowed tq stand for some length of time 
before being eaten. ^ * 

The bran of wheat contains a good (quantity of 
salts and vitamin's. Those who take ,white bTfcad 
^houTd take half an ounce of bran daily with other 
food. This WiKl ttupply the body with the necessary 
mineral elements and *' help to cWck decay of teeth 
and^ injury *to other bone structurej.” 
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Prof. Grierson’s experimopts sbowat^hat the 
starch office, wheat and Indian Corn requires S 
hours for bigestion, .starch of oatmeal 80 thinutes, 
aiTO.woor 3§ minutes, and potato starch is complete- 
ly digested in 10 minutes. , 

(semolina) is obtained from* wheat. It 
contains morq^rc^einr qpd less starch than flour. It 
is largely used as an iavali^ food and also for the 
•preparation of many kinds 5f sweetmeats and 
puddings. 

Oatmeal.— >It is rich in prdtein and fat and 
is^ the richesttof all cereals in its iron-contents. It 
also contains a good quantity of lime., Witli^ milk, 

it.forms a highly nutHtious dishi* 

• • • 

Dal (Pukes). — ^We shall now consider somo’o’l 
the various kinds of dais in use in Indial Thqy are 
rich in proteinq'and supply the place of meat iH the 
Indian dietary. , J)al is an ecofamiical food. Beside^ 
protein, it contains a consif Arable quantity of 
starch, salts and vitamin H. If makes up the defi- 
ciejicy of protein and salts in * rice-diet^ Tt is 
generally deficient in fat; ghee*or oil is, therefore, 
always .added in the preparation of dal. Dal could 
be cooked ^nd may always be ta^en in adequate 
qui<(itity without causing monotony in the diet. 
Tie protein of dal is of inferior biological valift* to, 
that contained in meat, fish or mil?^ a vegetarian 
diet, therefbre, dal, shoulit always bd supplemented 
by milk and mill(-productB. Bengalis am afraid of 
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taking tha necessarj^ amount of dal for fear of 
causing indigestion.’ When properly cooked; dal is 
' not difficult to digest and a very large peipntage of 
protein in it (about 92 per cent.) is utilised in. the 
syktem^ the figures for meat and mil^ being 97. 
Among the various kinds of dal, ihoong ddl is more 
easily digestible than any other variety andlis large- 
ly used in this country as an invakd mod. “Mosoor 
flentil) contains the la4gepfr percentage of protein 
and Europeans make soup .out of it. Chhola (gram)* 
cont^ns the largest quantity of fat that i^ to be 
found in any variety of dal and is highly appreciated 
as a nourishing f6od. Khesari, ydien continuous- 
ly used for a long time, is said to produce a kind 
of paralysis oHhe lower e^itremi ties' called lathyrisml. 
Kalai dal contains* k lot of mhcilage it is uspd 
as an invalid' food in cases of boWel-disorders.* 

^egetJble Oils. — ^Among the many kinds . of 
vegetable oils that are used for culinary purposes 
^ India, mustard ri) has a monopoly in Bengal. 
Cocoanut and gingelly .oils are largely used in South 
India for similar Jfimrposes. Ground-nut oil and 
sweet oil are genewlly used by Europeans resident 
in India. Mustardf oil is extensively adulterated in 
Bengal. These oils supply *heat and energy to the 
body. All of them are inferior to butter or* qhee 
both' as regards their digestibility and their vitamin- 
. consents. Miny of the vegetable oils contain ho 
vitamin at allC '^^hey are cheap but not adequate 
substitutes for butter ^r* ghee. Fre^ cocoanut 
butter is d.very good edible vegetable fat. 



COM^OlT I'OOD-STUFFS 


87 / 


Vegetables. — ^Among vegestables, pc^ctoes are 
considered to be the best. The protein of potatoi* 
though suall in quantity, is much* superior* to most 
otherVegetable proteins and, according to Hindhede, 
potato is capable of serviqg as an* exclusive source 
of protein for thef body. Hindhede repoidis tlie case 
of a yoiIGigman who lived on potato and margarine 
(a Jsind*of fa() fqr 30^ days and did heavy work 
during this time. 

* Potato is riqh in antiscorbutic and antincurijiic 
vitamiifs and, prevents the incidence t)f both Scurvy 
and Beri-beri. It is, however, lacking in lime ; this 
deficiency is made up by taking spinach or other 
greens and nlilk along with it. It is rich in soda 
and potash salts which help to keep the bloo? in an 
alkaline condition* The potato* starch, as already 
stated,* is the most easily digestible of all starches. < 

, The best method of cooking potato /s by baking 
or steaming. Jt should not be peeled and soakdd,jn 
cold water, wliiph causes much doss of protein and, 
salts. Where boiled without Jeeling, the loss of 
protein and salts is small. . "If at is to be boiled, it 

should be boiled with the skin 

• . • • 

The skin* of potato is good roughago and 
stimulates the movement of bowels. 

/Onions are very rich in their iron-contents. 
Yfiung onions are better than matur6 ones on * ac-, 
count of their having a milder flSV^r. The’ best 
method of (ftxiking pnion^ Is by roastihg them in hot 
ashes or in a very^ot oven. Persons suffering fibm 
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anasmia*are known, to derive benefit by taking a 
plentiful Bupply of onions iii their diet. ^ • 

Brinjals and sweet potatoes are verj deficient 
in li^e. 

Cabbages, spinach and tomatoes contain a very 

large supply of the different kinds of Vitamins. 

Celery and lettuce are rich in vitamins affS contain 

valuable salts. Lettuce is special%'racommhnded to 

those who have a't^ndeii&y'to grow fat, with lemon 

juice only, oil being avoided. ^ ' 

Asparagus abounds in valuable saUs and 

vitamins. It shopld be steamed instead of being 

boiled. * 

* • * 0 * 

^.tichoke contains a substance called inuUn 

allied to starch and is recomi^ended as a food for 

diabetics. . * ■ ■ 

' • Agar-agar is obtained from a speciev of sea- weed 
that^growsValong the coast of Japan and Ceylon. 
T;aken in the crude state, it is an excellent remedy 
^or constipation. M’makes much firmer jellies tlia.*! 
does gelatine'. Bang pure cellulose, it cannot 
undergo putrefacticL ai^ so may be used where 

most ai\imal produ/ts are forbidden. 

« * *■ 
Mushroom does not possess any nourishing 

properties. It possesses, a meat-like flavour. It is 
an indigestible article of food and 8ome» species are 
poisonous. 

Patol, yotiisg unripe pldntain and mankachoo 
are easily digestible and are largely used in the pre- • 
pacation of invalid dishes. 
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About the green leafy vegetables (sak-sahji), 
Kellpg 8^8 : — 

'* Inf the greeix leaf is produced a substance* 
(vitaniin*A5 that imparts to the young the powerto 
grow. Without this soluble vitamin which 
motes gfowth a£d development,* no animal could 
grow to'^atigrity. • 

. ‘ ‘ t^reen^ doiitain a very considerable amount of 
cellulose and are thus an, excellent sort of roughagS. 

• The amount of carbo-hydrates, protein and fat which 
they present is so small as to be almost negligible. 
But they are* invaluable as the best sort of roughage, 
a source of faUsoluble vitamin ,* one of the most 
precious of ’aU vitamins being an activator of growth, 
.and as a means* of supplying to the^ tissues in a 
convenient ahd agrdbable way the essential require- 
menta of. iron ab^of lime. * Next to legmnes (daQ, 
the greens %hOw the highest iron-contenti^ per ounce 
o&any class of ^food-stuffs. ” Those wMo look«down* 
^upon sak-sal^u&e food for cattle, should take a*Qete 
*of this ! 

Cabbages are placed iilwtle head of the list of 
green leafy vegetables. HP aboinds in lime, in both 
soda and potash sajts and conrains *a considerable 
quantity of vitemins. These salts and vitamins are« 
largely lost by boiling,* hqnce cabbages should be 
tak^ either steamed or raw. 

^ Cauliflower contains a good ’qujintity of ^alts 
and vitamins. Green* legumes, as green peas 
and different kinds of beqps, are rich in protein as 
compared with q^fier vegetables and their iron and 

12 • - 



:90 


FOOD 


lime contents are also high. Soya bean contains a 
high percehtage of j^rotein and fat and is rich in 
vitamins. also. It is largely used by tEefOTapanese 
and the Chinese. ^ 

The seeds of.jack'fruits contain a large amount 
of protein and they should be morjp largely, used, in 
Bengal. 


. Fruits. — ^We shall conclude odr brief survey of 
the common food-stulFs bj^.a short reference to fruits. 
The general nourishing value of fruits is not high, 

, except in regard to certain nuts which abound in 
protein and fat. ^Eey are more useful for the 
• vegetable acids, salts and vitamin C vvhich they 
contain ^in considerable quantity. . These keep up . 
the natural alkalinity^of bldod, prevent J;he incidence' 
of scurvy and act as mild laxatives, by -helping the 
regji’lar movement of the bowels. Lime, and lemon 
juice has lon|^ been known to possess high a'nti- 
Bcorb/itic properties. A liberal supply of fruits in our 
daily diet would pi^event bacterial ‘growth and* 
fermentation ii>the ^ntestincs, stimulate the action 
of the liver and reFevo *costiveness. Fruit-juices 
.are refreshing and ^iurisiliing drinks in fever and 
other diseases and nrp largely used both as foo^ and 
drink in such cases. , 

The protein in almonds possesses a high bio- 
logical value and the fruit also abounds in* .Sat. 
Almqpd, therefpre,' holds a very importaiht place in a 
purely, vegetariar* diet. • 

The ground-nuts are ^very rich in protein and 
fat, ^ their ^carbo-hydrate dontedt^ being small. 
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Denuded of some of tHeir oil, they would constitute 
good food for diabetics* The^ should ^nW more 
largely ii^o the diet of the Bengatis to ma^e up its 
deficiency yi protein and fat. 

* Cocoanut-kernel furnishes a cheap source, ^ef 

protein, fat and yitamins find is largely used* in this 
* #0 
provincejis an article of diet. , 

Tl^e vitamiQ'Contents of dry fruits (such as 

almonds, walhutl, raiSins^, dates, etc.) is smal^. 

^ Tinned fruits practically* ^ntain no vitamins, but 
canned pineapples and tomatoes hsive been found, to 
retain their contents of vitamins una'ffected. * 

Oranges.head the list of fruits in regard to their 
vitamin-contents. (JJiildren suffering from rickets 
are greatly improved by taking orang^ juice. 
Mangoes, gjapes, ^applds, pjneapples, peaches, 
papayas, plantai.ns^ etc., are, some of the good fruits 
highly pri^^d, and widely used. 

^'Fruits possess base-forming propenrcs ana iney, 
therefore, constitute a very important suppl^cnt 
to human dietary in maintaining the alkaline 
character of the blood. 
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Diet of the J5enoalis 

• • «• 

^ The diet of the Bei^^alis* (inclfiding that of the 
student community^ js ndt only one-sided and, there- 
fore, ill-balanced, but is also wanting in nutritive 
value.* Recent* investigations into the, dietaries of 
the people of the d^erent provinces of India by Col. 
McCarrison, C.I.E., M.D., Director of 

I^utritional Research, Pasteur Ins.titule, Coonoor, 
have s^wn that th^ food* taken by the people of 
Bengal and Madras con?pared most unfavourably in 
ite, nutritive value with that of the otht^f provinces 
of India. The Punjab diet of whole-meal .atta 
(whelt-flourj, dal, vegetables and milk, with fhe 
ad^tion of meat twiee a week, is the* best of alj; 
Indian diets and no^onder that tirer Puiljabis form 
one of the finest speqimens of the human race in the 
world. Next, in oyier, 'comes the Marhatta diet. 
The GuAha diet, according to Col. McCarrison, 
stands third in order of mfrit. THe Bengal and 
Madras diets, consisting c]iiiefly.of rice and nominally 
of dal and other protein-containing elemeifts, ara*the 
worst, so far a^ their nourishing vahie«nd vitamlq- 
hontents are c<jjt?ssned, and it is not surprising that 
the people of Idiese two provinces shoujd stand so 
lov^ in ^the, matter of their ‘physiqjue and physical 
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qualities as compared with the other vigorous races 
of India. The Bengal ^iet is far too rich m carbo> 
hydrates j[starch and sugar) and, «ometimqs, in fat 
also ^as injthe caser of the well-to-do people), but 
markedly deficient in protein (the muscle-fomying 
element)^ and in ;ome of fhe' vitamins. • 

The* result of the continued takiqg* of such a 
poor aq^ ill-balaoced diet for a long time, specially 
in *the growin"^ period of opp’s life, is retardation yi 
, one’s growth and develo^ent^ disinclination for 
physical exercise* and any kind of active work, 
weakening of the powers of endurarice, lowering of 
vitality, Ipss.of the natural resisting power against 
infectious diseases, pijemature old age and, generally, 

• an early grave. . If you will look into thg^present 
liealth-conditions of Bengal, yqjj will'find that there 
is far more sicknegs and mortality prevailing among 
the people* bpth adults and children, thap it should 
be^ The death-rate in many district#' of Bengal* 
exceeds that of 4he birth-rate which, also, is grSdual- 
tly on the detljhe. Much of this evil is due to Tihe 
lowering of the vitality of the ’people brought on t>y 
ill-balanced and ill-nouftShi^g diet. We can 
remedy this, to some extent, iV taking care of the 
diet of our students, many of «rhom Jive under our 
care and supervision in the various hostel# and* 
mesijps attached to the schools and colleges in Bengal, 
aijd, through them, it is my hope that it will be 
rtisy to introduce food-reform into the homesteads of 
Bengal. 

The health and pl^sique of the Bengalis were 
not so poor a fe Venerations ago. Time wps vihen 
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the people of this province were not unaccustomed to 
•military life and service, foa they formed regiments 
which syccessfully fought against the ^sciplined 
army of the Mughal Emperors ' of Del^i.# I» the 
lattipr*half of the.lSth century, the fighting unit^ of 
the celebrated Ld Pdtan, under ^ch Brij^ish com- 
manders as ^ol. Forde and Capt. Knox (asjdescribed 
by Malleson and Broom), were mo^tjjfc Bengalis and 
t|icy showed their ^row^ss, cburagS, dhdurance and 
the other manly quaJitieft.crf a soldier in successfully , 
counteracting the military operations of the French 
. in tl)6 stmggfe for supremacy in South India. 

There was then plenty of nourishing {ood (such as 
' milk and fish) available in the larid,^ and people 
could afford to take them in the right quantity. It« 
is the dearth of thc^ two* stapje articles of food in 
Bengal at the present moment fj^iaj;’ has made the 
dtoL-of the, generality of the people so. pipor in its 
' nutritive vaKie and has contributed to the deterJora- 
tion ^f the health and the lowering of the resisting 
poi^er against the onslaught of disea'sefi. It is the; 
dtPty of every tr^ie son of Bengal to devise means and 
adopt measures for tie fhftreased supply of milk and 
. fish throughout the province. This will improve 
the diet ‘of the people and make the country .smile 
''once again in health and prosperity. 

It has been stated elsewhere that there ^s a 
difference of opinion about the minimum require- 
ment of protein in the daily diet of a hdalthy youngs 
man. * Most Eiw-wpean and American physiologists 
have, after cartful investigations, come to the con- 
clusion Jihat a healthy youngman (of those countries) 
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of aveiage height and weight and engaged in ordi- 
nary activities should get 100 grammes (iT little over* 
3 ounces) protein of good qualit)! in bis dqily diet. 
A les^r quantity would re-act upon his health and 
constitution jind prejudicially- affect his wovl^ug 
capacity and hi[^ powerS hf resistance against 
diseases. ^ Chittenden, however, and a,^w others 
belongii^ to bis sjc^hool, consider the above quantity 
to be too high, for, ill thejr opinion, 40 to 6Q 
grammes of protein ou^t.to be quite sufficient to 
to keep an individual in ‘good health and in full 
activity. Without entering into the* details Or the 
merits of the ^controversy, we m^yy say at once that 
Chittenden vieV is not endorsed by most physiolo- 
gists of Europe and America and our Indidj^experi- 
ence also does^not support It. None of the vigorous 
races in India or'in other pjirts of. the world gets 
less thfin tly'ee ounces of protein in tlieii; ^aily diat*. 
Tho» people in India who get less thaif this (juan- 
tit^c.g., the “Bengalis, the Beharis, the Orial^nd 
tjie Madrassis, 'fall far behind; the other races ’of 
India in reefpecfof their physiqu? and^hysical qual»- 
ties. The following table ^CMVmniled from McCay’s, 
Protein Element in Ntitrtlion * ’ shows the average . 
quantity of protein evailable ii^ the daily 'diet of 
, different peopl(? living ip India. This table affords 
a striking study in ..comparison on the relation 
existing between the quantity of protein daily in- 
gqpfled by a people and the standard, of health ;ind 
vigour maintained by them. 



96 


foot) 


Table Xn. 


■ ' ' 1 
Baces. ^ 

Amount of protdu available 
in daily diet ^average). 



... ' 

0* to 6 ouncea 

PibetBD , ... ^ ... 

Do. 

Dogra and Pimjabi Mu^^alrnan 

' 6 0 fi * 

Jat 

4*6 

Bikh 

4 M 

Hajpoot 

• 4 •, 

Bogliabmeo 

V ■ ' .. . 

Nfipalee 

Japanene ... ^ ... 

a 

a 

Biharee ... ' ... 

2-6 

Bengali (East Bengal) ... .... 

*i>o. (West Bengal) 

. Do. 

a ♦ .. 

OnaB ^ ... 

L^s than 3 ounces 

r, t. 


' In this connection, McCay’s experiment is 
worth iioting.jtt He investigated the dietary of two* 
groups of 8tudent8“(Anglo-Indiar,3 ,a‘nd Bengalis) 
\yho were boarders in t*he same hostel in a Govern- 
,ment Collfe^, living under exactly thfr same condi- ’ 
tion»»a8 regurds residence, study, manual wor&^(in 
wwfe-shops), physical exercise and gaipes, the only 
difference being in the matter of food. His observa- 
tions were made during § period of three years and 
the results are showh in 'the table given in the next 
‘ 'page. The difference in the matter of food (as ascer- 
^tained by analysis of diet), consisted in the fact that 
whereas the group of Anglo-Indian students consum- 
ed on an average- 3 5 ounces of protein fdailys the 
Bengali students Sid not get more than^w'o ounce&of 
proii&in per day and that protein was not of the best 
biological valueJ*TFhe difference in. the physical deve- 
lopment of the two ^oii|ft of students ’duriiM the 
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period»of three years was very striking. The Anglo- 
Indian students grew in weigtl^t to a considerable' 
extent anS both their height and ohest measurement . 
also incr^a^d. Only two per cent, among the 
Anglo-In^an students showed reduction in weigift 
durjog this periqd. In tfie ’ case of the Bengali 
students,, the increase in height and weight was in 
no case, to any jappreciahle extent and, fifrther, 
itta*ny among* thSm (about ,42'8 per cent.) becantp 
reduced in weight. It i^rptisonable to conclude that 
protein-insufi&cicBcy in their daily diet was respon- 
sible for retardation in the physical growth^f the 
Bengali students, who, in every ^ther respect, were 
on an equal footing with their Anglo-Indian felloiY- 
„ students. 


* t!able xiri.* . 

9 


o • 

> 

• 

• 

Number 

of 

BtudeotB. 

• 

AverBge 

iocroBBe 

ID 

weight. 

Rednc* 

tiOD ID 

weight 
per ceot. 

• 

r-r- 

AveAge 
iocrtiBe 
io cheet* 
girth. 

Averege 
iiftreese 
in height. 

i 

ADglo-IndiaoB 

1 1 

126 

14 IbB. 

• 1 

a ! 

• 

2 iocheB 

Marked. 

Hengftlit 

568 

2Ib5l 

49;s 

Negligible 

• 

Blight. 


It will be noticed at opce that all these Bengali * 
students got more proteia in their daily diet than, 
wha? Chittenden and his school* consider to he 
siflBcient forJa healthy young person to live and grow 
upon and be in full activity of they suffered 

badly in t^eir pKysical growth ai^ development. 
In thi present cadfe, at least, Ohittendep’s^ reepm- 
13 
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mendation of a low protein diet does not stand the 
test. Neither does it find support in the figures 
given in Table XIJ, which show that the Bengalis, 
the Beharis and the Orias, who* normally live on 
a low rprotein-diet (though larger in qivmtity than 
what Chittenden would allow) are much weaker 
physically than the other races living on a mo^e 
liberal < protein-diet. 

^ Recent enquiry into the dietaries of the differ; 
ent hostels attached to varmus colleges in Calcutta — 
Goi^crnment, Missionary and private, shows that 
, there ic much room for improvement ii^ the food of 
our student-commqnity as provided for in these 
institutions. It has already been stated^ that the 
minimu^ daily requirements of prptein and fat in , 
the case of a healthy Indian adult of average height' 
and weight and pngaged ordindry- work are 99 
awl fiO grammes respectively and that his fo6d for 
^54 hours should yield an energy-value of not sjras 
than ,^,800 chlorics. But in none of these hostel!:, 
the 'diet that is given; comes up to tliis minimum 
standard of effic’enc/. There is shortage ‘Of protein 
in every one of them (although the shortage in the 
.case of one or two hostels ^s slight only) and there is 
dways an excess of .carbohydrates in the form of 
^ice. 'In the case of one of the hbstelif attached to a 
private college, the drop in prptein is very marked 
(being less than fiO grammes), and there' fs maVked 
deficiency in fat also. These diets also*suffer condf-* 
derably in their .Sllgrgy-value# the calories in some 
cases hardly exceed the figure of 2000. young men 
in the growing and most active pelniod of their lives, 
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should get more prote'in and more energy than that 
provided for in the minimuA standard of dieta^, 
but in the case of our youths, residing in the college 
l^s^ls, ^the allowance falls far short even of the 
minimum requirements. It. is qo wonder, •Inhere" 
for^ that the l^ealth of hut students, as found by 
the StuSwits’ Welfare Committw of ,ftie Cftlcutta 
University, should be so much below par, or that 
they should shcfW so ftiuch^ disinclination to un^e^ 
physical exercise or jolB*5(ports or that nearly two- 
thirds of them should suffer from one or other j^ind 
of bo(fily aiJment, or that they sho\ild readily fall, 
victims to i^ectious diseases.. ^It is high time that 
this matter shield engage the serious attention of th» 
guardians o^ our boys and the heads of.^ur schools 
^ and colleges and no time*Bhould be tSst in improving 
the dietary. of tile student, commpnity of Bengal. 
It mdy be noted with satisfaction that the Stu<JeiMi8’ 
W^fare Committee of the Calcutta University ha* 
t^en up this, matter in earnest and *is try});ig to 
. introdhee healthy reforms in. the dietaries of* our 
college hostels and messes. We heartily wish jthe 
Committee success in its«laudable endeavours. 

The most common defect in the Bengali diet 
is that it is too rich in starch^nd sugar Snd far too 
poor in* prdtein ' (tlje muscle-forming element)^ 
Bengalis, old and.ypung, as a rule, take a larg^ 
quantity nf rice which is rich in’March and poor in 
*^tein, sails and vitamins. No doubt, ricejs an 
easily digestible artide of food^ut when taken in 
large quaqtity, il tends ^ distend ^he stomach and 
interfere with iM nor&al movement apd function. 
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Stomach is the organ that is'principally engaged in 
the digestion of protein-food, and the presence of a 
large quantity of, starchy food, like rice, interferes 
with the digestion of protein-food, such as dal^ fish, 
meat^and milk, jtakcii along with rice.,*^ '^he result 
is that the prolonged retcrftion of rice in the stomach 
causes it tofpment, thereby producing hyperacidity, 
heart-hum and wind and causing mucih discomfoH, . 
twq or three hours alter the* ingeetion of a heav,y 
rice-meal. It leads, to pfrrfianent dilatation of the 
stopiach, and the organ being thus debilitated, the * 
, victiuMulfers ffom chronic dyspepsia tlyougliout his 
life often followed ^by diabetes. • It has often been 
" noticed in the postmortem rooms of our hospitals and 
police mjgfgues that whereas in the case of Euro- ^ 
peans, the stolKach presents a normal appearance 
in size and textpre, thp organ* in the case of rice- 
eating Indians is generally found to be^mudh en- 
«larged and flabby. The bulkiness of the diet^has 
mucj.to do ‘with this abnormal conSition of me 
stomach among the rice-eating peopte of Bengal, i 
« If the people o'f Bengal have a great bias for 
rice, most of them entertain' a prejudice against dal, 

^ which they generally talte in small quantities, lest 
they suff&r from indigestion. Owning to financial 
Considerations, the average Pengali 'canaot afford 
,to have a regular allowanac of.sufificient milk in fes 
daily diet and, for the same reason, has*to satisfy 
himgelf with ay insi^ificant quantify ef fish. 1^ 
resultds that t^he 4 g’otein-yielding elements in his 
daily food are insufficient |nd he tlfies to Jbalance the 
diet by, coy Burning » large ‘quantity of rice. No 
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doubt^ he draws a fair* amount of protein from rice, 
but at what a cost? The bujjiy nature jof the food • 
brings* on debility and derangement of the digestive 
organs and makes him a life-long sufferer from- 
dyspdpsidj'^hich is the most common disease in 
Bengal. 

'"‘"Andther defPet is to be found in thei»insufl5cient 
quantity*of some of the important vitatnins present 
in .th^ daily jdiut of ^he people of the province. 
■fhere is shortage of botl^‘t^ ” amd “ B ” vitamtnii. 

• Vitamin “ A ” is to be fohnd in milk, butter, ghee, 

• beef-fa4 and green leafy vegetables,. The ^vdrty 
question again comes in here, and accordingly, milk, * 
butter and are practically forbidden articles of 
food. BeeMat is oilt of the question for a Hindu* 

'Bengali, and green leafy yeget&blesJiavdTusnc to be 
Tegarded by the «o-ealled educated and city people 
as food fit for cktSe only. Fish-oil contains a gC 4 )d 
quantity df “ A ” vitamin but the qu^rrtity of fish 
coiisumed daily by a Bengali of ordinary mejjns is 
^80 small thj^t fie gets no appreciable amount * (if ^the 
Vitamin fa)m U. * The liver, ftaineys, heart and the 
brain of animals contain^ a fair amount of, tfiis 
vitamin, but flesh-food is»either a luxury with the 
liuijority of this class of people or it is forbidden by 
c$iste-ru1q^. a!he result is thaf the present-dqy diet, 
ofthe Bengalis falls faV short of the proper quantity 
of yitami®*" A ” in*it. 

There ij also deficiency of vitamin " B ” in the 
diet. Wheat contaiiy; more vitamin “ B ” Ilian 
rice, but Bengalis, as a rule, pfefej^ rice to wheat 
and they often ta]ie polished rice which contains no 
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vitamins. The pulses (dais} contain a good amount 
of vitamin “ B,” but this, too, is not a favourite 
food with the Bengalis, forming only a small' part of 
■ their dally diet, in contrast with the habits of their 
yigorous brethren in the United ProviiKe's ad^ the 
Pudjali. Much vitamin «s alsb lost by the throwing 
away of the water in which rice fs boiled? *** 

The chief source of fat in the preseril-day diet 
of the Bengalis is mustard oil, which is pfabtioally 
devoid of all kinds of vitapsins. Ghee contains a 
good quantity of this principle, while moat vegetable* 
oifs cQptain little or nothing. Very few peftple can 
afford to have an adequate supjjly of ghee in their 
daily diet, and even fhen, the ghee thal fe ordinarily 
i?old in the bazar is so largely'adultcrrited with lard 
or vegeCaFlc >pl8 that the supply of vitamins from 
this source is practically unavailable..". , 

• The combination of these ciitumstances, •among 
^other cautek« has considerably lowefed the nu^itive 
value of the present-day diet of the^ Bengalis, bbth 
in, respect of its pro^in and vitamin contents, an^ 
this is telling seriously upon the physical anS 
economic well-being of, the race. 

The next point to (insider is — how to remedy' 
’•these defects? The best asset, of an individual* as 
#well es of a race is Its health and physical fitness, 
and these should be secured at all costs. It is a 
difficult problem having regard to th^ * fact*Jbhat 
improvement in * dietary would necdpsarily mii^n 
increased expehses which thejieople of this class can- 
not easily aifefird- ^Educating public opinion in the 
matter of proper dieting go a<great way in effect- 
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ing thS needful reform. Peo|de must bg made to 
understand that what they now spend on food ia 
hardly enough to maintain them ill health or to give 
them «str«igth, that a little more expense under 
this* head Vi 11 benefit |hem in* the long* *run 
by mereasing their capacity for work aod decreas- 
ing their «usceptibility to attacks of diseases,^* that 
they must acchs^em fi|)em8elves to balance their 
iifcome and expenditure,b}b* curtailing cxpendithi^ 
•on many avoidable social * functions and personal 
\aiutic%and spending the money thijs saved on kn 
improved dietary for their children. They must 
also be made* to learn the coiffparativc nutritive 
values of the various fiood-stuffs in daily use and how 
a little manipulation, iji the w’ayc<i('’tt@i^itution 
and modification, d)hese could be* so combined as to 
ensure^ more iinpioved diettfry, without necessarily 
increasing •the <;ost. I am glad the yiropagahda 
work’^as been«taken in hand by the Students’ JVel- 
fare Copimittee* and by some of the Ward HeUlUi 
Associations and 'Students’ Unions of Calcutta. 
Lantern lectures are being jgiven under the auspices 
•of the Public Health Department of Calcutta op the 
defects of the present-day diet of the people with 
suggestions hgV to correct aBd improve them. 
Centres sliould be opened in all parts of Bengal to 
Bucceisfully.carry out this* propaganda w'ork, as i.s 
he^ done in. the matter of the prevention of infec- 
ting diseases and child-welfare and imternity wdrk. 
They should also f%rm part of the'Cburse in Element- 
ary Hygiene and J|pcludpd 'in the 'curriculum of 
studies both for boys and girls* in all dbhobls ^in 
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^ngal. ^]he autho^ties of schools and colleges 
should watch with a jealous dye both the quality and 
quantity* of food supplied to boarders living in 
Ipstels and messes attached to those institutioos and 
try tb* improve them on the lines suggested by the 
Students’ Welfare* Committee. The guardians*' of 
the bqys and girls should do the same thing to im- 
prove the diet of their wardg at ^ome. if* th^se 
shg’gestions are acted upon, it is hoped that the 
health and physical' condition of the student com- 
munity^ of Bengal would, before long, show an appre- 
‘ ciable change for the better. 

One of the sufjgdstions that I \^oilid» venture to 
make in this connection is the f^ubstitutidn of whole- 
meal floflf'10i>*ice in* one, of Qur two principal daily, 
meals. Wheat contains nearly double* the quantity 
o|* protein contained in'ricc and iu also much^icher 
in vitamin iB, fat and salts. Fine* White flour 
shoulili fw as [Xissiblc, be avoided, 4or it contains 
liHje or no vitamin and is much poorer in its .protein 
and salt contents alad. As already qoted^ the Idtest 
investigation of Col. McCarrison into the compara- 
tive nutritive merits of whole-meal flour and fine 
* •white flqjur establishes, beyond doubt, the supeyor 
•claim.of whole-mearotfo over. Ane flour, ^and this 
should always be borne injifind in the construction 
of dietaries for our student ’population^ Bengali 
students show a decided preference for rice and 
ave^on for atta. This is the result of prolonged 
habit and shottjd Bb gradually ovarcome. A mixed 
diet of rice and’ chapateei,*hoth fqj the iftoming and 
^ evening mbals, will go a great way towards balanc- 
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ing the diet, without coming»iDto confltct with the' 
habits' of long years. It will improve the quality of 
the (fiet and, at the same time, reduce its Sulk. It 
(^ijnht be7!enied that those races i^ India, wlya take 
rq^e (made of whol^-mead wheat flour) and .do?, are 
miich stfouger and hardier tharf those t\ho live on 

rice and*daZ. 

• • 

• ' The addition of a^liyjc nioye dal to tlic daily 
, diet of the Bengalis wfll.consKlerably enhance its 
protcii^ and vitam;n-B fcontents. Dal is rieliei* in 
jirotein than meat or (ish uhe average pWentage* 
being 24, as^eoriipflred with 2i)«nd lA of meat and 
fish respective!.'*) > hivt the protein of dal (legniniu)" 
,is biologically inferior to that, of fisJi. 

■When supplgiicnted^ however^.w ith* some an.mnl 
protein (as that qf milk, fish, meat or eggs), t[ie 
protein pljial cpuld be fully utilised in.tlic sys’tetfl, 
and This imptirtant fact should always^^e borne in' 
mind. Those who live mainly on dal and ro/w pr 
tial and /•icc.’shouW take some t^ilk or rnilk-jiroducts 
(dahi or cJihana) regularly, or sonuf fish, meat ^r 
.egg.s in.stead, in order to rgSke up the defect of the 
proteins contained in vegetable foods. Besides, daU‘ 
when properly^Oiokifl and prepured is not so indigos-^ 
tible or uflassimilable hr it is commonly believed to 
be. JTutclynson, in -his book on Food and Diete- 
tics*' maSes.the following important observation 
oif the assiinilability of pulses in the human 
system : — 

“ If properly^ prepared, the pulses (various 
forms jpf dal) are^ absorbed into the intpstine v$ry • 
U 
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thoroughly.* Thus, the proteid of pea or lentil is 
all taken up, excejat about 8 or 9 per cent.,’ when 
‘iOO grammes (about 7 ounces) are given daily. The 
proteijl of pulses,^;/ (jiccn in a fine division, is Capa- 
ble oF very g(K>(l absorption, considerably better thpn 
gluten (proteid of bread) when taken in the form of 
white*«l)read.' ’ 

• • This is supported Ixjf qiir Indian experienceT. 
The manner in which dai is cooked in our hostels 
and messes, and often in our hou^s, is faulty and 
•needs rmprovement. Dal could be taken in so many 
different kinds and forms and in s'ueh a4tr;ictive pre- 
*pflrations, lliat there should be»no diffieulty, on the 
ground cf''Rj»i«otony,‘for pur^ young men to take a < 
kirger quantity of this niuacle^building element in 
tlifir daily diet. * ' . • ’ ^ * 

# The faffity way in w'hich rice Is ‘ cooked, and 
eaton*by the hhadralag classes in Ben^gal should also 
be* corrected. The rice-water is ^enemlly thrown, 
u'vsjiy or given tQ thel'attle. The salte, vitamins and 
part of th(> protein in rift are thus lost. It is a 
regular economic drain oft the financial resources of 
*lhe pwpfo which are always bqlow jiar and it. is 
Injurious also from the {loinjt • of vicvv (jt health. 
■Rice should be so prepared as Jo, retain the water in 
the boiled grains ; or the surplus rice-waftr, if ^y, 
should be taken in separately or given tdthe childrtpi* 
ns.i8;the practice with the people of Chotanagpur 
where the staple food is^ rice. The Indian dish 
called Khichnari, made by llbiling^together rice and 
‘ dal', to whi«^ Qfiae, potatoes and |ometimes green 
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peas arc added, is a vcp- nouMsiiiug and paiatabJe ' 
article’ ol food, and should l)e iiwye frequently used 
111 our liiuigali hollies. It \iould go to iiiiproic the 
<piiilA 5 ol^ur diet, both as regards the supjilv «!' 
i)i:ot(Miis and vit:iiuiu*s. 

It \kas a unixersal practice at one lime# with 
the oW.ind tfle j^’omif' in every Jicngali household, 
tt> take, as the lirsl thiqg4« the jiiorning, a hamlkil 
of wetted and softened grams, 'either with salt and 
ginger^ir with Ifrown sugar {<joor).^ That practice 
has practicafly been given up and a cup ofTea with* 
or without liiseuits has taken *tr place. Needless to 
say that tlie#chHnge <lias not Ix'cn for the better, f#r 
the cup ol tea docs not act a;^ a foj4J^MPt"only as a 
stimulant uimI th^ bi^scuits conWvin nd vitamin. The 
i^ctte 4 grains,’ •sjiecially if they are sprouting, jjre 
full of viteuMivs B and C, and contain, besides a 
oohsidcrable ijuantity of protein.s. ^he yinictice 
sbould.be revised, and spniuting grams kIiouW J>e 
V)ur* daily Jood iif the mornii^, preferably with 
brow'n sugar, w^iich contams vitanjin, whereas wJTite 
sugar contains none. Tqgrc is no harm in taking 
a cup of tea along with it. The re-establishracnt* 
of this practip^ wiH,^ to somc^xtent, make uyi tin; 
deficiency in protein afld vitamin in our present-day 

Bengali dipt. 

* • 

* # A largflf inclusion of greeh leafy vegetables in 
our daily diet is iirgenJily called for. * Tt is from this 
source that we eSn secure an aSequAlte supply both 
of vitamins " A and* Vc.” Vitkmin ‘^A” is 
easential for gro^wth and for the protqption of Hhe • 
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body from infectious ^diseas^s. It is contained in 
butter, fish-oil, milk and ghee which are not, easily 
available in adequate quantity to. people of ordinary 
meantfc. Our pre,sent-day diet, therefor/, *is wasf- 
derably ‘lacking in this respect. The easiest ^d , 
cheaptst wfty of securing vitamin “ A ” In good 
quantity is to take every day a sufficient quantity of- 
gmqn leafy vegetables {sak-sabji), vrtiieh ar/neitheif 
costly nor difficult to,obUrfpf* Spinach (palong salcfj 
cabjbage, kalrni, notay, clithola sali, hincha, green 
, young «Mistard* plant {sarsa sak), kiimrp, sak, laoo 
sak, green onion pliuit, nioola safe, etc.^ are some of 
•the most common green leaJy vegetables winch grow 
alundantlir ^ the country. Such English^ leafy ^ 
vegetables as Hjntrtuce, celery, etc., are not difficult 
to grow and their cultivation should be. encouraged. 
SAng of them may be taken raw as salad (aS*is the, 
^practice witk the.Europeans), for prolonged cooking 
destr^s mudli of the vitamin-eleinenfJ? contained in' 
them. Tomato contains plenty o^ vitamins, land itib 
larger cultivation aftd consumption •should be en- 
couraged. It is 6ne ofdthose vegetables which does 
^ not h&ppeu to lose its vitdhiin-content in the cooking 
process. • Onions, riglishes, green ,j)eas, tomaioi' 
Cucumber, green kidney beSips (barbAfi),.. cocoanyit 
kernel, etc., if taken in a r%w condition, wot^ 
constitute a source of plentiful supply di difEWent 
kin4^ of vitamins and it is not unpleasant to 
thllill-rmo. TLe sah (leafy vegetables) is lua ^ H y 
condemned as |ood fit fqr cattle ;*this is an 
tionsblf p^judice which should d)e got rid of. ' A* 

* ridb supply^!, green vegetables t^% ear^rup^.or a 
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suckling mother is most beneficial botlT to herself 
and tq her child. It has Ijeen psoved that, the cow 
whic^ does not feed on green grass yields milk which 
is wry |)oor in vitaiyin. . 

^ *fn carrying ^out the, reforms suggested above, 
practicafl}- no extra cxjiensfcB are involved,* But 
tiiese^alone wiijl^uot solve the vexed diet-proWlem in 
In^rSer lufly tq make uj) the dcficietlpy 
fn protein find to improVe^s quality generally, there 
should be a niort liberal allowance of prolein-fnods 
of mhnal origin in the present-day dtet of tdsa^eople., 
Tliis, no dqjibt, would jequi|t:^ extra expenditure. 
The best hi wl^ich this can be done is by prp-* 
viding more milk, fish, meat qr eggsii^|)f daily diet 
*and by cutti^ down tftie dllowancc XJlirice and swee^ 
in it. Those wFio are vegatariana should take at 
least & pipt , of milk daily and soini; , fresh •cSt'd 
(chktlha) to sujiplement their vegetabft food with 
‘protein of superior biological value, ’fhose arc 
>use^ to a meatror«fish diet, should increase its qttdh- 
tity, St) thfkt at least five ounces form«the daily ration, 
and it would considerably improve the diet if they 
tai|e a small quantity of milk or dahi along with it^, 
is a most nourishing aqd copaplete'food ; it 
' contains ft good amoilitt of protein, fat, vitamhis and 
valuable salts. The«present-day Bengali diet would 
be^eatly improved by the additidn of one or two 
*e|{g8 daily to it. There is an ill-fojmded prejudice 
the use of eggs which ^houid be got^ver. 
D^k’s eggs are Vs good.ae hen’s ; li^ides they are 
cheaper apd yield' a larger quantity of • nqprisUng 
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' , . We tak«j ^cgetabltt oils and ghee to supply heat 
and energy to t^e system. Vegetable oils arc 
generally very j)oor in vitamins, but both butteFand 
ghee are rich in them. An adequate (ifffi'htitj ,q 1 
butter and ghee should lorili pari of our daily diet.^ 

• Milk, Ifeh, raeht, eggs, butter and tfhee' arc 
costly 'articles of food, and may not, qrdinUrily, be 
within the reach of many lamkics ifrirAingalT ‘But, 
considering their hi^Ji fosdl-j^ilue and their import- 
ance in the growing period^of life^ one or other, of 
these a rtid es must find place in the diet ol our^oung 
people and the money needed for that must be found, 
even though it bg by curtailing expenditure in other 

% F * • 

directions 
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Basal metabolic rate 
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48 
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rac'hitic properties . 
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88 
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. 77 
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82 

• 
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• 

68 
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Paob. 

, , * 

Calories .... 1 51 

— . — available per oz. of f6od 64*66 

, extra, due to occupationfl 63 

' Caloufic requirements . . 64 

Capiatn C/hk . 24 

' Cafbo-hjdratei . . 8, 12, 16, 17 

— ~ availttblo pei^oz. of fo8d 64-66 

^ miriinum dffily require- 
ment of . . .61 

process of digestion of . 47 

purified . . . *27, 29 

1 yield in calorics by 1 

• ^ grm. of . . .56 

Carbon ... 6, 16, 66 

Cidbbon-dioxido*^'^. ... 6 

, elimination of . 66 

— r — , Its function .16 

‘ CarnKorous animals .11 

Carpenter . ^ * 62 

‘CXirrot . . . . 37, 74 

Cauliflower . 32, 87 , 65, 74, 89 
Celery . . .74 , 88, 108 

Cclhil6e . . . ... 79 

CeresJ^s . . , 29i 33, 35 

Chapateex . . . .84 

Cheese 14, 64, 7^8 

(Casein) . 12. 14, 64^ 78 
, Chhola dal . . 86 

^ak . . '. 108 

Cfcict. Mias . . 2^ 

Chicken 37 

- ..... 83 

Chittenden . ^ .68, 69, 95, 97 

— , his /lews . . . 6?t’ 95 

Chutneys ... 70. 71 

Chyme 44, 46 

Chyle* ... .47 

Climate . « . 6 

CMcal ^obaarvations, method 

«f , . . 60. 67 

Coal , * \ 10 

Coooa . . . 86, 70, 71' 

Coooanut keriyd «. 37, 66, 86, 91 
.dl . . Si 36, 37.J66, 86 
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Cocoannt water . . ' . 66 , 72 

Cod-liver oil . 28, 30, 6 ^ 85, 37 
Coffee ... . . 70, 71 

Colons . . " . *41 

4 • • 

.Combi::tion . i . 6 ^ 

Common foqd-stuffs, brief '.hiiVqjf 
of . . r . 75 

Common salts . . .18 

Composition qI percentage 64*66 
Compounds t ,.9 

, ~ — , examples of ^ . . .10 

Condensed milk . . . 37, 79c 

Condimentfi^ as adjuncts to 

food . . . 70, 71 

Constipation . ' . • :i .49 
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Cooper . • . . . .26 

Copley ^medal . ' . .24 

Cottnn-seed oil . . ^ .28 

Cow',, milk 76 

prabs * . t . * . .81 

Cream . 37. *64 

Curd {dahfi . . . . 87, 64 

Dafcf (rurd) . 37, 64^ 77, 78^ 

Daily requirement of nutrients . 57 
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adults. 68 

Dal . 5, 73, 14. *33, 37 , 64, 68 . 

' 74. 85. 106 

, Faulty cooking of . . 106 

, protein contents in . 

, <uiologrally inferior 14', 85. 

^ • 106 

, prejudice against . 100 

Dates . . 66 , 91 

Davis t . C . 27 

Deficiencv discasds . . .19,^83 
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Dextfin . . . ’ . . >' 4 '. 41 

Diabetes .48, 100 
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of '«he 'Bengalis . . 92 

, defect in . 99* 101 , 102 
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OlifooBe . . 89,^8 Xlenm 

Glute^ \ 13 IndiKD diet, present . 

Glycogen . , ^47, 48 , defective . 

BtorehoJ&e of . .47 luBalivation . 

^OJycoBuria 48 Insulin *: . 0 

&!i I'b' flosh« j 66 Intestiijie, large . t. 
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Olite oil 
Olkapf^ 
Onion . 
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. 1 6 &. • ent authorities 
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Sherhetn 
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